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SECTION I

INTRODUCTION

The primary objective of this Manufacturing Methods and

Technolqy Engineeering Program is twofold. First, the

manufacturing methods and techniques necessary for the

volume production of the light emitting diode for use

in fiber optic communications as outlined in Specification

SCS-511 must be developed and implemented to insure the

highest degree of device quality and reliability at a

reasonable cost. Secondly, verification of device

performance and quality for LED's produced in a volume

manufacturing environment must be carried 6ut by means

of rigorous testing and evaluation in accordance with

SCS-511 in order to demonstrate the technical adequacy

of the manufacturing methods developed under this contract.

This report describes the techniques and methods used to

attain the goals as described above. In particular laser

chip concepts and design, package concepts and design,

and environmental and electrical testing were key areas

and established the emphasis required to achieve the

successful completion of the program. The major program

objectives include development of the epitaxial process,

a coaxial package configuration with fiber pigtail,

- 1- 3'
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the assembly process and test equipment for parameter test-

ing, Burn-in, and life testing of completed devices.

SECTION II

DEVICE DESIGN REQUIREMENTS AND PERFORMANCE SPECIFICATIONS

2.1 Electro-Optical Characteristics.

The performance characteristics of the Light Emitting

Diode for Use in Fiber Optic Communications are described

in detail in Technical Specification SCS-511. The

device may be generally described as a double-hetero-

junction (DH) GaAs - GaAlAs etched well incoherent emitter

capable of high data rate transmission optimized for

an emitting wavelength of 820 nm at room temperature.

In addition, a fiber optic pigtail is incorporated into

the device in order to permit coupling to the optical

link via fiber splicing. An outline of the major

electro-optical performance characteristics of the device

is shown in Table 1. Table 2 lists the optical character-

istics of the fiber pigtail. A more detailed description

of the device, including environmental performance and.,

parameter test methods can be found in SCS-511.

2.2 Device Structure

To achieve the electro-optical characteristics outlined

in Table 1, a double heterojunction (DH), GaAs-GaAlAs structure

having a very thick transparent window layer is employed.

-2-
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TABLE 2 - FIBER CHARACTERISTICS

ITT T-202 GRADED INDEX

0

Attenuation (8200 A) 8db/KM

Core Diameter 55 pm

Cladding Diameter 125 1Am

Jacket Diameter 500 Om

Numerical Aperture (N.A.) .25

Tensile Strength 10 Newtons

Bending Radius .5CM

-4-



Details of the epitaxial structure required for the

production of the etched well emitter are shown in Figure

1. The substrate, region i, is n-type GaAs doped with

Si to 2xl0 1 8/cm 3 with an EPD < 1K/cm 2 . Region 2 consists

of an n-type Ga 7 A1. 3As windnw layer through which light

generated by the injection of carriers into the lower

bandgap active region 3, is coupled to the optical fiber.

The low absorption coefficient of the n-type GaAlAs

window layer renders it transparent to the 820nm emission

from the active region. The bandgap of the Ga 9 4Al 06AS

active region, hence the aluminum concentration, determines

the peak emission wavelenqth of the LED. Maximum power

efficiency and minimum risetime occur when the active

region is doped = 1x101 8 with Ge as indicated by the

curves in Figure 2. Region 4, a p-type Ga 7Al. 3As layer,

serves to confine carriers injected into the active region

by virtue of its increased bandgap. Region 5 functions

as a contact cap. Aluminum is incorporated in this

p--type layer to minimize lateral current flow by in-

creasing its resistivity.

The diameter of the emitting surface is determined

primarily by the diameter of the circular contact applied

to the surface of region 5 and the sheet resistivities

of regions 4 and 5. As shown in Figure 3 by the dashed

lines, current is restricted to flow through the active

region directly under the circular aperture which has

been selectively metallized. To facilitate selective

-5-
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contacting, a 401im hole is etched through region 6, an

n-type GaAs current blocking layer. Under forward bias

conditions, the P-N junction formed at the interface

between region 5 and 6 is reversed biased allowing

current to flow only in the region directly below the

40pm ohmic contact. Light generated in the active

reqion directly above this circular aperture passes

throuqh the transparent window layer and is emitted

from the bottom surface of the etched well as shown in

Fiqure 3.

2.3 package Requirements

Technical Specification, SCS-511, defines the outline

package drawing for the etched well light emitting diode.

The package is based upon a dual stripline stud con-

figuration and has been modified to accept an optical

fiber pigtail.

SECTION III

MANUFACTURING METHODS AND TECHNOLOGY ENGINEERING

3.1 Materials Technology.

3.1.1 Synthesis of Device Structure via LPE.

3.1.1.1 Liquid Phase Epitaxial System.

Liquid phase epitaxy is a complex process in which single

crystal layers of semiconductor material are deposited

on a single crystal substrate of lattice matched material

by precisely controlled cooling of a saturated solution

in contact with the substrate. In the case of hetero-

epitaxial synthesis of GaAs and GaAlAs layers for LED

-9 -



fabrication, gallium (Ga) is the preferred solvent and

the substrate is normally high quality, low Etch Pit

Density, (100)GaAs.

Crystal growth of these structures takes place at

temperatures ranging between 750'C and 900'C and

must be performed in an inert or reducing atmosphere

to avoid the highly detrimental effects of oxygen

contamination. The properly designed LPE reactor and

support systems must satisfy several criteria in order

to yield epitaxial wafers suitable for fabricating

double heterojunction geometry LED structures.

These criteria are dictated by the uniformity, reliabil-

ity, and produceability requirements of semiconductor

optoelectronic components for volume commercial manu-

facture. Maximum surface area, layer thickness uni-

formity, compositional uniformity, and minimum defect

density are required. In addition, the as-grown surface

morphology of the terminal layer must be compatible

with photolithographic processing for the definition

and patterning of stripe geometry contacts. Figure 4

shows a block diagram of the epitaxial system in use at

Laser Diode Laboratories. This system incorporates

several features which have resulted in the optimization

of the liquid phase process:

Isothermal Heat Pipe Furnace: The sodium filled iso-

thermal liner eliminates all vertical and horizontal

temperature gradients and, hence provides uniform

10 -
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deposition rates over the entire surface of the substrate.

The isothermal liner also allows the use of large epi-

taxial boats, therefore, larger epitaxial wafers can be

synthesized or more complex structures can be grown.

Vac Sorb Pump: The use of a molecular sieve prior to

the start of the run completely removes all traces of

oxygen from the growth ambient without the risk of

organic contamination.

Oxygen Monitor: The use of a fuel cell apparatus in

the output stream of the system allows continuous

monitoring of the 02 content of the system both prior

to and during epitaxial synthesis. This apparatus

assures system integrity resulting in reproducible

growth rates, alloy composition, and defect free growth

by preventing the formation of A1203 in the melt.

In addition to obtaining optimum system performance

through improved design concepts, the design and con-

struction of the epitaxial boat is crucial to obtaining

high quality hetero-epitaxial material. The ultra high

purity, high density graphite boat is shown in the

photograph of Figure 5. The eight bin boat utilizes

a built-in indexing mechanism for accurate positioning

of the substrate in each bin. Also an extra bin is

employed to remove excess gallium which may adhere to

the surface of the wafer as it is removed from the

final melt.

Together, the modified epitaxial reactor and epitaxial

- 12 -
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boat allow the generation of double heterojunction

structures in a manufacturing environment for the

volume production of etched well light emitting diodes

for fiber optic communications.

3.1.1.2 Growth Process for the Synthesis of the Double Hetero-

junction Structure.

Epitaxial synthesis of the double heterojunction structure

is accomplished according to the sequence of events

outlined in the flow chart of Figure 6. Table 3 lists

the melt compositions for the growth of the double

heterojunction structure used in the fabrication of the

light emitting diode. After the appropriate melt

ingredients, gallium (Ga) charges, and polycrystalline

source wafers, have been loaded into consecutive growth

bins, the single crystal (100) GaAs substrate is placed

into the slider well of the high purity graphite boat.

A graphite cover plate is employed to eliminate surface

dissociation of the substrate during equilibration.

The boat is then loaded into the quartz growth tube

and the system is evacuated by means of the Vac-Sorb

pump. Following a short H2 purge, the system is

brought up to the starting temperature of 850*C by

rolling the isothermal liner into the growth position.

Melt saturation is accomplished during a one hour

soak at 850*C during which time enough GaAs is dissolved

from the source wafers in order to exactly saturate each

melt. This recently developed self-saturation scheme

has simplified the growth procedure by eliminating the

14



Figure 6 - Sequcce of Operations for Liquid
Phase Epitaxial Synthesis.

ProparoWeigh Melt Ingredients.
Clean & Etch Source Wafers.Ma t" r a,3Clean 

F Etch Substrate.

Load Solid Components.Ioad Ga Charges.Boat 
Load Source Wafers
Place Graphite Blocks.

PlacehBoat 
Position Boat Against Backstop.iEngage 

Control Rod in Slider.Seal End Cap.

vad 
Evacuate via Vac Sorb.Purge 
Backfill with H2.Purge until 02 <1 ppm.

Satu r-a te  
Roll Furnace into Growth Position.Melts 6Equilibrate to 500C.

--- Soak I hour.

Deprosit 
Engage Cooling Ramp.Advance Control Rod According

to Growth Sequence.

Roll Furnace to Idle Position.Engage Cooling Fan.Purge with N2 .
Remove Boat
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TABLE 3.

Melt Compositions for Double Heterojunction Epitaxial
Synthesis of Etched Well Light Emitting Diodes.

(Weights in mg.)

Layer *GaAs Ga Al Te Si Ge

1 0.6K 5.OK - 2.0 - -

2 1.2K 10.0K 9.0 4.0 - -

3 0.6K 5.0K 0.8 - - 20

4 0.6K 5.0K 6.0 - - 0.1K

5 0.6K 5.0K 1.2 - - 0.5K

6 0.6K 5.0K -...

• Polycrystalline source wafers.

i- 16 -



need for careful. preweiqhing of GaAs for each melt. In

addition, higher quality layerz and increased run to run

layer thickness reproduceability have been achieved

with this technique. Once saturation has been achieved,

epitaxial synthesis proceeds according to the time

temperature program shown in Figure 7. Individual

layers are epitaxially deposited by advancing the sub-

strate through the consecutive growth bins for a

precisely controlled time interval. Because growth

rates for the various melts are well defined for a

fixed starting temperature and cooling rate, layer thick-

ness can be accurately and reproduceably controlled using

this technique.

1i
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.2 WAFER PROCESSING FOR ETCHED-WELL LIGHT EMITTING DIODE

CHIP FABRICATION

In the chip fabrication process, the key to cen-

tral alignment of the emitting spot on the p-side of

the wafer to the etched well on the n-side of the

wafer, is a hinged photomask shown in Figure 8. The

index step assures repeat positioning and orientation.

The mask can be flipped from one side to the other for

paired exposure.

As described in the previous section, a GaAs sub-

strate, shown in Figure 9, is processed in the epitax-

ial system to produce layers as shown in Figure 10.
a

An 800 A layer of Si3N4 is deposited on the blocking

layer of the wafer by chemical vapor deposition using

a mixture of SiH 4 and NH3 which is thermally decom-
0

posed using N2 as a carrier gas at 600 C. The

SiH 4 /NH3 ratio of 1:5 results in a deposition rate of
o

A, 40A/Min. This step is shown in Figure 11. A photo-

resist layer is then applied to both sides of the wafer

using a spin-on method of 4000 RPM for 40 seconds.
0

This produces a resist film thickness of . 5000 A.

The wafer is baked for 20 min at 100°C. Figure 12

shows the wafer with resist on both sides.

- 19 -
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I

The wafer is placed in the hinged mask, aligning

a cleaved edge to the index stop and mask frame. The

wafer is placed in the mask p-side up, facing the 40 wm

dot pattern. The n-side faces the 9 mil dot pattern.

The mask is placed in a UV exposure system and exposed

for 25 seconds each side. After development and anneal-

ing the wafer appears as in Figo-e 13.

The masked wafer is etched on the n-side for 20

seconds using a 3:1:1 etch. H2Po3, H202 , H20 to yield a

9 mil dot pattern % 2 pm in depth. During this step

the p-side is protected by the Si3N4. The n-side etched

wafer is shown in Figure 14.

The p-side of the wafer is plasma etched through the

Si3N4 to produce a 40 Um dot pattern, as shown in Figure 15.

In Figure 16 the photo-resist has been removed from both

sides of the wafer. The Si3N4 film will allow for a

selective Zn diffusion which will penetrate the 40 pm

wells opened thru the SigN 4 mask.

Figure 17 shows the wafer after zinc diffusion. De-

tails of the diffusion furnace are shown in Figure 18.

The figure illustrates the semi-sealed ampoule diffusion

technique. The furnace is movable, and after the system

has been purged and sealed, the furnace is rolled over

- 22 -
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0

the ampoule area. At 700 C diffusion temperature, a

1 pm depth can be attained in about 30 minutes. Follow-

ing the diffusion the Si3N 4 mask is removed by plasma

etching. The wafer at this point is shown in Figure 19.

The p-side is then masked with wax so that the n-side

diffused skin can be etched in 3:1:1. The etch follows

the surface contour, thus retaining the 9 mil diameter

dot pattern. This step is shown in Figure 20.

The next step in the process is metallization

0using standard vacuum technology. Ti(500A), Pd(1000A)
0

and Au(1000A) layers are deposited on the p-side of the
o 

0
wafer, while AuGe (1500A) and Au(1000A) layers are de-

posited on the n side, as shown in Figure 21.

Photo-resist is applied to the p-side metallization

and processed to provide a 24 x 24 mil aperture on 26

mil centers allowing a 2 mil "street" in the X and Y

direction for scribing. The n-side is wax masked, and

in an Electro-plating bath, a half-mil thick gold pad is

deposited in the 24 X 24 aperture. These steps are illus-

trated in Figures 22, 23 and 24.

The wafer is further processed by applying photo-

resist to the n-side in preparation for the n-side well

etching, as shown in Figures 25 and 26. The re-align-

ment mask has been used to preserve the alignment

- 26 -
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between the 9 mil dot on the n-side to the 40 pm dot

on the p-side.

The AuGe metal is etched with a KI solution down

to the Ga~s substrate. A 30% H202 etch with the pH con-

trolled to 8.5 using NH 4OH prevent oxidation and etch

thru of the GaAlAs window layer. The etched well has

dimensions of 10 mils in diameter and approximately

4.2 mils in depth. Figure 27 shows the wafer in the

etch condition while Figure 28 shows the finished wafer

form. Figure 29 shows the p and n-sides in views which

depict the essential features more clearly. Figure 30

is a process flow sheet listing the process steps.

3.2 PACKAGE TECHNOLOGY

3.2.1 PACKAGE DESIGN

The basic package was designed around a high

frequency transistor package which contained a mount-

ing stud with low inductance "wings" brazed to a BeO

insulating substrate. The coaxial design of the LED

package using this approach is shown in Figure 31.

The added components comprise a ferrule which serves

to contain the fiber and a sleeve, which secures the

ferrule to the header and maintains fiber alignment.

--30-
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Figure 30- "_'___ I

Run 4 a. I cuiv:

Coilu It

1. Si3N4 Deposition

2. Cleaning

3. Iappinq tL 4.5 mils

4. N-side [ho 0o-rdsist

5. P-side Photo-resist

0. Pre-bake 20 min.

7. Alignment & exposure

8. Develop i ng

9. Post bake 10 mmn.

10. N-sido 2 om etch

I L. P-side plasma-etch

12. (Chemical) Resist removal

13. (Plasma) Resist removal

14. Selective Zn diffusion

15. SI3N4  emova 1

16. N-side contour 2 pm etch

17 . Aetalli7zation cleaning

18. P-metillization "_

19. N-metallization

20. -side photo-resist

21. ;-side realirgnmont

2 . Exposure & developing

23. N-side etching

24. P-side electroplated (Au)

25. Final clean-up

26. Saw mounting

27. Dicing 24 mil (centers)

28. Saw dismounting

29. Cleaning

30. Chip Q.C.

31. Probe test

32. Evaluation

COMENT ON PROCESSING:

- 33 -
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Fiqure 32 shows details of the BeO substrate indicat-

ing the metallized area and central target area for

mounting the LED chips. Figure 33 shows the BeO brazed

to the copper screw stud and terminals brazed in place.

Figures 34, 35 and 36 give details of the stud and

terminals. Figure 37 shows the ferrule and sleeve

assembly. The sleeve is free to slide along the §errule

and has a slot across the mounting face to enable the

sleeve to straddle the terminals brazed to the BeO sub-

strate. Figure 38 illustrates two methods by which

the fiber is epoxied to the ferrule. The lower figure

illustrates the fiber sheathing epoxied to the ferrule.

TI|e upper figure indicates the fiber directly epoxied

to the ferrule. This second method provides mode strip-

ping in the fiber cladding and serves to secure the

fiber to the ferrule in such a manner as to inhibit

fiber movement during the pull test performed on the

finished device.

3.2.2 LIGHT EMITTING DIODE ASSEMBLY TECHNIQUE

The LED Assembly Flow Chart in Figure 39 indicates

the sequential steps required to assemble the device.

The first step in the process is the soldering of the

- 35 -
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of the LED chip to the header assembly using the graph-

ite chip soldering fixture shown in Figure 40. Figure 41

shows details of the fixture, namely the fixture body,

locating ring, weight, pellet and header. The body and

locating ring are machined so that the parts are con-

centric and provide a central locating hole with respect

to the metallized pattern on the BeO substrate. Solder

cream, 60/40, Sn/Pb is used as the soldering medium.

The boat is passed thru an Infra-Red belt furnace to

affect the soldering. After a flux cleaning operation

and visual inspection for proper solder flow, the devices

are ready for wire bonding. Standard ultra-sonic wire

bonding techniques are used to bond 2 mil gold wires from

n-side of the chip to the metallized area on the BeO sub-

strate. This double bonding is illustrated in the photo

of. Figure 42. At this point the device can be tested for

essential characteristics and burned-in to assure

stability.

Figure 43 is a Sketch of the alignment fixture used

to align a fiber with the LED chip. A quick insertion

socket with finger contacts secures the header assembly

in place, while the ferrule clamp, attached to a 3 axis

- 44 -
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Figure 40 - Chip Soldering Fixture
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FIG. 42 -DOUBLE BONDED CHIP
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micromanipulator, holds the fiber ferrule assembly. In

practice, the ferrule is placed in the micromanipulator

clamp in such a manner that the sleeve may be slid back

to expose the fiber protruding from the front of the

ferrule. The fiber pigtail is positioned in front of the

detector. Under microscopic examination, the fiber is

maneuvered in the diode well, while observing the LED

power meter for maximum reading with the diode forward

biased. By rotating the sleeve on the ferrule, epoxy

can be applied to the supporting faces of the sleeve.

The sleeve can now be slid forward and placed in contact

with the BeO mounting surface. The joint between the

sleeve and ferrule is epoxied. The alignment and epoxy-

ing steps are illustrated in the photos of Figures 44,

45, 46 and 47. The alignment fixture is shown in the

photos of Figures 48 and 49. The completed LED assembly

is shown in Figure 50. The key to successful assembly

of the fiber, ferrule and sleeve to the header, that is,

one which will pass shock, vibration, thermal shock,

pull test and moisture resistance, is the proper choice

of the epoxy. In particular, moisture resistance is a

critical test for epoxies as the original strength of

epoxies will generally be degraded by the test.

- 49 -
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Figure 44 -Fiber Protrudingj
from Ferrule, Positioned in
Well.

Figure 45 -Epoxy Applied
to Sleeve.
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Ficgure 4"- Sleeve Epoxied

Figure 47 -Sleeve Ex)xied
to Ferrule.
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Figure i~-Al iq(Jflf(t.1 xu

Figure 49 Al A(hnmnt F ixt-im" (Close-Up).
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Figure 5o -LED With ITT Fiber.
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A formulation by Epoxy Technology, designated X304, ful-

filled all the specification requirements resulting in

no failures for the environmental tests performed on

the devices.

3.3 DEVICE EVALUATION AND TESTING

3.3.1 TEST EQUIPMENT

Fundamental to the testing of the LED devices is the

test socket shown in Figures 51 and 52 in a generalized

form. The socket allows quick insertion while maintain-

ing rigidity in the closed position.

The equipment shown in Figure 53 is the basis for the

peak optical power measurement. The test socket and

EG&G detector head are mounted on an optical rail, the

digital power readout indicator is to the right, a con-

stant current power supply, with transient suppression of

LDL design, is to the left in the photograph. By adjust-

ing the spacing between the test socket and the detector

head, unfibered devices can be measured into a particular

NA. With an appropriate support for the fiber pigtail

in front of the detector, completed devices can be measured.

To the rear of the equipment in a mini-mono-chrometer used

to spot check peak wavelength. Actual wavelength measure-

ments are made on a 3/4 meter SPEX monochrometer capable
0

of 1 A resolution.

- 54 -



Figure 51 - Test Socket in Open Position.

Figure 52 -Test Socket in Closed and Clamped
Position.
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FIGURE 53 - PEAK OPTICAL POWER

MEASUREMENT EQUIPMENT.
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The rise and fall time test utilizes the equipment

shown in Figure 54 which consists of a clock and power sup-

ply box for the driver and LED, the LED driver, the

Avalanche Photo Detector and supply and a TEK 465 scope.

Also visible in the figure is an optical rail and fixturing

for alignment of the LED and detector. Figures 55 and 56

show two views of the driver chassis while Figure 57 is a

schematic of the driver circuit. The DC supply contains

a 10 MHZ crystal controlled oscillator divided down to

100 KHZ, controls for pulse amplitude and a dual one-shot

for applying the trigger and pulse signals. The rise time

of the pulse out of the driver is on the order of 3-4 ns at

100 KHZ with a 50% duty cycle. Figure 58 is a block diagram

of the equipment connections. In Figure 59, the LED driver

is used in a low duty cycle made to measure wavelength shift

as a function of temperature in connection with a heated

socket fixture. Figure 60 is a chart recorder plot of the

output scan of the Spex 3/4 meter monochrometer indicating

peak wavelength and 3 db spectral width.

Figures 61 and 62 show the physical set-up of the

Linearity test equipment. The test fixture and APD detectorv

are mounted on an optital rail for easy optical alignment.

-57 -



PIGURE 54 - RISE AND FALL TIME TEST

SET.
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FIGURE 55,DRIVER FRONT VIEW

Y

FIGURE 56 - DRIVER REAR VIEW
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RISETIME & Fi\LLTIME

clock & apd power

power led driver detactor supply
supply

trig

TEK 465

TRIG CH1 CH2

FIGURE 58 -BLOCK A)AGRAM RISE AND FALL TIME TEST
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FIGURE 59 - LED DRIVER WAVELENGTH

MEASUREMENT
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FIG 61-VIEW OF ANALYSER AND DETECTOR

FIG 62-VIEW OF TEST JIG, SCOPE, GENERATOR

LED PS AND DETECTOR
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The TEK 453 scope is used to monitor the applied 1 MHZ sine

wave and set the signal to the proper level. The text fix-

ture contains the impedance matchinq circuitry, shown in

Figure 63, and the socket to hold the device. Figure 64

shows a typical spectrum analyser trace indicating second

harmonic distortion of -35 db. A block diagram of the

equipment connections is shown in Figure 65.

The fiber numerical aperture is measured using the

Gonimeter shown in Figures 66 and 67. The LED is mounted

on the rotatable head with the fiber fixed in place. The
0

measurement is determined by setting the Goniometer to 0

0

then rotating to either side until 90 of the peak read-

ing is attained. The two angles are averaged and the sine

of the angle calculated to give the NA of the fiber.

Figure 68 shows schematically thr cest set-up.
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Figure 64 - Linearity Trace.

- 67 -

Vi



Signal Gen. D.C. PS SCOPE

TEK SG 503 TEK
Out G B R + PS 503 X TEK 453 y

HP 182• • 2

DETECTOR DETECTOR PS
4 JIG
5

Spectrum,
Analyser

HP 182T

DRAFTSMAN DATE NAM E

FIGURE 65 L, sr

APPROVED DATE LINEARITY TEST a-- *, I aIm w
tAtORATORIES IN(ORPORAT[D

1130So ,,eet~t N ,.- H U .... N 0HY01

D IN ..... I.
MAT'L LSCALE LDL FSCM S'417

-68 -



Figure 66 - Photograph of Goniometer Showing
Rotatable Head.

Figure 67 - Photograph of Goniometer Showing
Close-Up of Mounting Fixture.
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SECTION IV

SUMMARY OF PILOT LINE TEST RESULTS
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(8135)

TESTING CYCLE

TESTING CYCLE CONSISTED OF:

PROCESS CONDITIONING

PRE-BURN-IN ELECTRICAL

BURN-IN (168 HRS.)

POST BURN-IN ELECTRICAL

GROUP A INSPECTION

GROUP B INSPECTION

GROUP C INSPECTION

ENVIRONMENTAL TESTS PERFORMED AT:

AMERICAN ELECTRONICS LABORATORY

LANSDALE, PA

FIGURE 69 - TESTING CYCLE
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FIGURE 70
FLOW CHAR" - FIRST ARTICLE (50 Pcs.)

(8135)

ALL Process
Conditioning

ALL Burn-In END POINT Group A
Subgroup 2

ALL Burn-In 
P7 Group B168 firs. Pcs Subgroup 3

END POINT 7 Group A
Post Subgroup 2

Burn-In

3 Group C
P Group A Subgroup 1

PCs Subgroup 1

END POINT 3 Group A
PCs Subgroup 2

50 Group APCs Subgroup 2 5 Group C

P s Subgroup 2

L cs Subgroup 3 END POINT 5

3 Group B,.S Subgroup 1 10 High Temp.
1Pcs Life 850C x 1000 hrs.

5 Group END POINT 10 Group APcs Subgroup 2 
PC Subgroup 2

25 Steady State
PCs Life 2000 hrs.

END POINT 125 Group A
PCs Subgroup 2 (P0=67vw)

25 Steady State
Pcs Life 10,000 hrs.

Information only
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FIGURE 71

FLOW CHART - PRODUCTION TESTING

(8135)

ALL Process LTPD Group B
Conditioning 15 Subgroup 3

Pre-Burn-In

ALLEND POINT Group A
Subgroup 2

ALL Burn-In LTPD Group B
168I-is.7 Subgroup 4168 Hrs. _

END POINT Group A

ALL Post Burn-In Subgroup 2

LTPD Group B
5 Subgroup 5

LTPD Group A
7 Subgroup 1

END POINT |Group A

Subgroup 2

LTPD Group A
Subgroup 2 LTPD Group C

15 Subgroup 1

LTPD Group A
5 Subgroup 3 END POINT Group A

Subgroup 2

LTPD Group B 3 Group C
15 Subgroup 1 NO FAILURES Subgroup 2

LTPD Group B END POINT Group A
15 Subgroup 2 Subgroup 2

LTPD Group C

END Group A 7 Subgroup 3

POINT Subgroup 2

END POINT Group A
Subgroup 2

NO FAILURES 25 Group CCs Subgroup 4
P = 67 Pw

END POINT Group A
Subgroup 2
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TABLE 4

PROCESS CONDITIONING -ALL UNITS

CONDITIONS

TEST~;r MI L-STD. METHOD R~EQUI REMENTS TYP. RES.

Iiqh TemperatUrO 1A1 fe 750 1031 85*C x 48hrs. PASS

Thfrmai. Shock 22 107/A trl=85 0 C PASS

Constant Acceleration 750 2006 1000
6 directions PASS

i'i'fE 11UI:- IN______________________________________________________

Peoak Wavelength 800-890nm 830±l0nm

vf 750 4011 1.9V@2OmA max. 1.55±.05V

Vjp .750 4021 3.OV@10PjA min. )3.OV

Output Power 250C 75gwW @ IF = lO0mA. min. l0OijW(typ)175iiW(ma:

LillRN -IN __________@_____=_______

POST' BURN-IN

Peak 1,,,l wi;th 800-890nm A> = 5% max. 830±l0nm

V 750 4011 1.9V max. 1.55±-05V

11 p 750 4021 3.0V min. )3.OV

Output Power 25*C 7 5PW@IF 1 lOmA min:APo=5% max. 100ijW(typ)175jW(ma:

-75 -



(8135)

DEVICE PLACED IN RTV MOLD
FITTED TO FIXTURE

FIGURE 72

ACCELERATION FIXTURE
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(8135)
TABLE 5 - TESTING

GROUP A

CONDITIONS

TEST MIL-STD METHOD REQUIREMENTS TYP. RES.

SUBGROUP 1

Visual & Mechanical 750 2071 - PASS

Terminal Strength 750 2036A 10 Newtons min. PASS
(fiber)

SUBGROUP 2 END POINT TESTS

Peak Wavelength 845±45nm 30±10nm

Vf 750 4011 l-9V@IF=100mA max. 1.55±.05V

VBR 750 4021 3 .OV@Ir=0PA min. )3.OV

n100W typ.Output Power 250C 75uW @ IF = 1mA m.max.

SUBGROUP 3

Spectral Width 50nm @ 3db of intensity (max) 46-48nm

Bandwidth 32MHz @ Ip ±50mA + 100mA DC bias (20-27) TYP=22

Numerical Aperture 0.2 @ IF = 100mA 0.16

Rise & Fall Time 20ns @ Ip = 100mA, + SmA bias (max) (13-18) Typ=16

Linearity 26db @ Ip = ±50mA, + 100mA dc bias 30(typ),
33 (max)

- 77 -
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TABLE 6 - TESTIING

GROUP B

CONDITIONS

TEST MIL-STD METHOD REQUIREMENTS TYP. RES.

SUBGROUP 1

Physical Dimensions 750 2071 PASS

SUBGROUP 2

Solderability 750 2026 PASS
tr=-40oC

Thermal Shock 750 1051 A-10cycles tH= 850 C PASS

End Point GROUP A SUBGROUP 2 No Change

SUBGROUP 3

Shock 750 2016 500g 0.5ms PASS

Vibration Fatigue 750 2046 - PASS

Vibration, V.F. 750 2056 - PASS

Constant Acceleration 750 2006 10OOg 6 directions PASS

End Point GROUP A SUBGROUP 2 PASS

SUBGROUP 4

High Temp. Life 750 1032 85*Cx340hrs. PASS

End Point GROUP A SUBGROUP 2 No Change

SUBOROUP 5

Steady State Life 750 1027 IF=100mA:340hrs. l00W typ.

End Point GROUP A SUBGROUP 2 175pW max.

FOR FIRST ARTICLE: SUBGROUPS 1,2&3 ONLY

-78-



(8135)

TABLE 7 - TESTIN:G
GROUP C

TEST MIL-STD METHOD REQUIREMENT TYP. RES.

SUBGROUP 1

Thermal Shock 750 1051 At-25cyclestH=85 C  PASS

End Point GROUP A SUBGROUP 2 PASS

SUBGROUP 2

Solvent Resistance 202 215 PASS

End Point GROUP A SUBGROUP 2 PASS

SUBGROUP 3

High Temp. Life 750 1031 85*Cx1000hrs. PASS

End Point GROUP A SUBGROUP 2 No Change

SUBGROUP 4

Steady State Life 750 1026 If=100mA:2000hrs. lOOpW typ.

End Point GROUP A SUBGROUP 2 except Po = 67uW 175uW max.

-79-
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SECTION V

PILOT LINE RATE REPORT

8,
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SECTION VI

VOLUME PRODUCTION PLAN
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TABLE II

ADDITIONAL VOLUME PRODUCTION REQUIREMENTS

EPITAXIAL REQUIREMENTS

Diode Chips Required per Week 4700

Maximum Number Chips per Wafer 945

Number Good Electrical Chips per Wafer 500

Number Wafers required @ 80% Yield 11

EQUIPMENT REQUIREMENTS

2630 Burn-In Positions @ $ 150.00 per Position

5 Assembly Stations @ $ 4,000.00 per Station

2 Epitaxial Furnaces @ $22,000.00

Power Measurement

Test Set $10,000.00

PERSONNEL REQUIREMENT

Engineers 2

Technicians 2

Assembly 17
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U. S. ARMY CORADCOM PRODUCT CAPABILITY DEMONSTRATION

CONTRACT DAAB07-76-C-8135

CONTRACT DAAB07-76-C-0040

FEBRUARY 18, 1981

9:00 A.M. - Welcoming Session (Holiday Inn) - T. Stockton

9:30 A.M. - Technical Presentation Program #8135

- Diode Specifications - T. Stockton

- Diode Chip Concepts - T. Stockton

- Packaging and Assembly Concepts - A. Gennaro

- Testing Methods - S. Lerner

10:45 A.M. - Coffee - Q & A Period

11:00 A.M. - Technical Presentation Program #0040

- Diode Specifications - A. Ceruzzi

- Diode Chip Concepts - A. Ceruzzi

- Packaging and Assembly Concepts - A. Gennaro

- Testing Methods - S. Lerner

Q & A Period

12:00 P.M. - Lunch

1.00 P.M. - Transport to LDL (Provided)

1:30 P.M. - Tour of LDL Facilities

- Demonstration of Diodes

2:30 P.M. - Transport to Holiday Inn (Provided)
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CONTRACT DAABO7-76-C-8135

FIBER COUPLED LED
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U. S. ARMY CORADCOM SPECIFICATION DAABO7-76-C-8L35

PRODUCT CAPABILITY DEMONSTRATION FEBRUARY 18, 1981

OBJECTIVES

GENERAL MM&T PROGRAM OBJECTIVES

THE ESTABLISHMENT OF THE MANUFACTURING PROCESS,

TECHNIQUES OR EQUIPMENT TO ENSURE EFFICIENT PRODUCTION

OF CURRENT OR FUTURE DEFENSE PROGRAMS.

SPECIFIC OBJECTIVES

DEVELOP AND DEMONSTRATE A FIBER COUPLED LED CAPABLE OF

75 Pw OUTPUT POWER AT 820 NM,

- 90 -
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CONTRACT GOALS_(LOGISTICS)

* ESTABLISH MANUFACTURING METHODS AND PROCESSES.

* ENGINEERING, CONFIRMATORY AND PILOT PRODUCTION

PHASES.

* PILOT PRODUCTION CAPABILITY OF 250 DEVICES,

9
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CONTRACT GOALS (TECHNICAL)

*- ETCHED WELL EMITTER

* 75 uw FIBER POWER OUTPUT

,, CO-AXIAL PACKAGE

ENVIRONMENTAL CAPABILITY

-92-
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PROBLEMS ENCOUNTERED AND SOLVED

" ETCHED WELL PHOTO MASK PROCESS.

" PACKAGE DESIGN FOR FIBER ATTACHMENT,

" EPOXIES FOR PACKAGE AND FIBER ASSEMBLY.

*MECHANICAL STRENGTH OF PACKAGE

-93- 93 -
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PRODUCTION CAPABILITY DEMONSTRATION 
'C0Tos ac.

REGISTER -FEBRUARY 18, 1981

NAME: COMPANY:

J. [IDE ITT

B. HAWKINS SPECTRONICS DIV., HONEYWELL

JACK HUNTER CORADGOM U.S. ARM'Y

LOUIS CORYELL CORAUCOM U.S. ARMY

AL FEDDELER U.S. ARMY CORADGOM

TED APPLE CORADCOM

MIARK D. SKELDON NIGHT VISION LABS

LEN FELDBERG BURNDY CORP.

DAN' DAPKUS ROCKWELL INTERNATIONAL

LOU TOMASETTA ROCKWELL

GEORGE IRISH GTE SYLVANIA

MARCUS GARVEY GTE SYLVANIA

C.J. HWANG GENERAL OPTRONICS

JOSEPH F. SVACEK GENERAI STRONICS

KEN PEFFLEY OIS

M. ETTENBERG RCA

BOB GILL LDL President

PETE SCHNEIDER T.flT. ii4-u-li Uir', Drp-Qitent

TOM STOCKTON LDL.-Vir-aP Prp-iient R & Dl

STEVE KLUNK LDL.SalesEngineering Manager

RICHARD KLEIN ILDL Marketing Manager.

AL GENNARO LDL Manager Special products

ALEX CERUZZI T-T Bdnce -A.p en nginppring

ROLLIN BALL LDL Supervisor E & D

ANDY KAN LDL--Manager E/O Engineering

STEVE LERNER LDL M~n~gex- Quality AsntrRa..p
-94
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F-ThRaICS Co:57AIJD ',C5-5L12
TEC13ICAL K-Ut RE:IME 14 AUG 197S

LIGHT E!1ITTING DIODE FOR USE IN FIBER OPTIC CMUNICATIONS

1. SCOPE

1.1 S cop.- This specification covers the detail requirements for
Galliu;a Alninumn Arsenide (GaAlAs) lirht emitting diode (LED) devices having
a wavolength of 820 nanometers (rm), compatible with fiber optic cables and
6yst;ms employing the use of fiber optics.

1.2 1Naximnm operatinp conditions:-

IF = 150 mA

Vr = 3.0 V-

1r = 1oA

2. APPLICABIE DC,?,rE"TS

2.1 The followLng documnents, of the issue ini effect on the date of in-
vitation for bids or request -for proposals, forms a part of this speci fication
to the extent specified herein:

SPECIFICAVI .

.aLIT;LRY

NIL-s -19500 Sermiconduczocr Dev'.a, Ceneral Specification for.

STAfDA RDS

JaL.-STD-2C2 e Me.-ods for _Iect.roniic :.Ie-rical Component
..

1I1L-STD-7s Zs: :nd- for :cdz: .

- 96 -
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SCS -11

(Copies of specifications, standards, draings, and publications required by
contractors in connection with specific procurement functions should be
obtained from the procuring activity or as directed by the contracting officer.
Both title and number or symbol should be stipulated when requesting copies.)

2.2 Other publications.- The following documents form a part of this
specification to the extent specified heroin. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply.

Laser Parameter Measurements Handbook, by H. G. Heard.

(Application for copies should be addressed to John Wiley & Sons, Inc.,
New York, N.Y.)

3. REQUITEINTS

3.1 General description.- The LED devices are heterojunction devices
used at a high data rate at a wavelength compatible for fiber optic cables.
The device shall have an optical output and be optimized for a wave-
length of 820 nm. fiber

3.2 Perfor7:iance characteristics.- Performance characteristics shall be
as specified in Tables III, IV and V and as follows:

3.2.1 Radiant intensitv.- Radiant intensity of the unit, prior to the
attachn.ent of the optical fiber, shall be a cdni;rtm of 2 mW/Sr (See 4.6.3).

3.2.2 Lincar source size.- The linear source size of the unit, prior to
the attacr.ment of the optical fiber, shall be a .inimum of 50 jim and a waximu,
of 55 Vm. (See 4.6.2).

3.2.3 Proccns cnn.itioni ".- All units shall be prbcess conditioned.
(See Table I and 4.5.1/.

3.2.4 Lir.-rit.- 'ith a fundancnta)l o 1 "-:z the secnd har.nic

shall be at leasz. 35 db down from the fundaental.

3.2.5 Purr-ifn.- All units shall be burned-in. (Se, !.5.2).

3.3 De ifn contrn:ction and ohi-sical dirensons.- The design, con-
struction Lne. p:Disical dimensions shall be as specified in Figure 1 and herein.

3.3.1 Lead material and finish.- Lead material shall be Kovar or alloy 2
with a hot solder dip finish.
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3.3.2 Hcta .- F.xternal metal surfaces shall o corroqion resistant or
sh 1 bo plated or treated to resist corro-sion;

3.4 t.arkiZ.- Marking shall be in accordance with MIL-S-19500 except the
fo: lowing nformation shall be marked on each unit.

(a) Date code.
(b) M-Lnufacturer's identification.

Wc Part nber: SCS-511.
d) ower output in r'; at IF ; 0 mA.

3.5 Resistance to solvents.- "en the device is subjected to solvents,
th re shall be-no evidence-of:-(a) mechanical or electrical damage, (b) deterioratio
of the materials or finishes, and (c) illegibility of case marking.

3.6 Solderabil its.- Leads shall'be solderable.

3.7 Thermal shock.- After being subjected to specified temperature cycling,

the -e shall be no evidence of defects or damage to case, leads, or seals or loss
of larking legibility. d

3.8 Shock.- After being subjected to a shock of 500g for .5 msec, there
sha Ll be no evidence of defects or damage to leads or seals. Also, the device
hz L1 be electrically operable (see Subgroup 2 of Table III).

3.9 Vibration fatirrue. - After being subjected to a vibration with a constant
pea - acceleration of 20g n'inLwim and a frequency of 60 + 20 Hz for at least 32 + 8
hou -s, there shall be no evidence of defects nr _r.agc To ca-e, leads or seals.
Als(, the device shall be electrically operable (see Subgroup 2 of Table III).

3.10 Vibr_io vari e freou!encvv.- After bleing subjected to a vibration
wit. a constant peak acceleration of 20g minitmum and a frequency range between ICO
and 2000 Hz, there shall be no evidence of defects or damage to case, leads, or
sea S. Also, the device shall be electrically operable (see Subgroup 2 of Table i

3.11 Connt.-.t acceleration.- After being subjected to a constant accelcra-
tior. of mCi9 or 1 tnute l each of its orientations, th'ere s.alll be rn •"reidc c
of ( efects or da.ace to case, leads, or seals. Also, the device shall be
ele( tricallv operable (see Subgroup 2 of Table III).

3.12 11irh t' i7r!erature life.- After oeinr tored at 85oC for the specificd
tint there shall be no evidence of defects or damage to case, leads or Zeals or
los: of markinr! leribilfty. Also, the device shall be electrically operable (-e'.
Subj. roup 2 of Table liI).

3-13 Stead, sh:te operation.- After being sub.Jected to steady state opera-
tior IC= Y6i'-for the scecified temperature and time, the device shall be
dlec trically operable (see Subgroup 2 of Table III).

3.14 1. oisture resistance.- After beinp subjected to the specified humidity
and Lemperature cycling, there shall be no evidence of corrosion of external metal
surf ices. Also, the device shall be electrically operable (see Subgroup 2 of
Tabl .III).
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4. QUALITY" ASSURANCE }RMOVSIO:,S - - -, -

4.1 flesnonnihility_ for insoection.- Unless otherwise specified in the con-
tract, the contractor is responsible for the performance of all inspection re-
quirements as specified herein. Except as otherwisc specified in the contract,
the contractor may use his on or any other facilities suitable for the pcrfor..ance
of the inspection requirements specified herein, unless disapproved bv the

Govonment. The Government reserves the ri.ht to perform any of the inspections

ect forth in the specification where such inspections are dcemed necessary to
assure supplies and services conform to prescribed requirements.

4.2 Classification of inspection.- Inspection shall be classi'fiod as follows:.

(a) First article inspection (does not include preparation for delivery).(see 4.4).
(b) Quality conformance inspection. (See 4.5).

4.3 Test plan.- The contractor prepared Government-approved test plan, as

cited in the contract, shall contain:

(a) Time schedule and sequence of examinations and tests.
b) A description of the method of test and procedures.

(c) Identification and brief description of each inspection inst ument

and date of most recent calibration.

4.4 First article.- Unless otherwise specified in the contract, the first
article inspection sha-21 be performed by the cont. ractcr.

4.4.1 First article units.- The contract or shall furnish 50 samples for
first article inspection.

4.4.2 First article inspection.- The first article inspection shall consist
of Table II nd alL the tests included in the Government-approved test nlan
(see 4.3), to show ccu-liance with the requirements of Section 3. 1o failures
shall be peritted; .

L4.2.1 Or'cr of tec.-in .- Prior to first article inspection, all units

shall bave -een process conditioned folloi'ed by burn-in.

4.5 Qualit'_ conforancc inscection.- rquality conformance 3nivTcion shall

consist of th~e exa-.inat.ons "d tests specified for Group A ins.ectien (Thble 11),
Group B inspection (Table IV), and Group C inspection (Table V). The following

shall app1,%':
(a) Prior to performing Group'A inspection, all "units shall be subjected

to the tests specified in paragraphs 4.5.1 and 4.5.2.
(b) If the manufacturer chooses the following option(s) for testing, the

sample units that are to be used in Group C inspection shall be designated as such
prior to conducting the referenced Group B tests. Moreover, the number of failed

diodes to be counted for lot acceptance or rejection as a result of Group C test
shall be equal to all failed diodes of the test in Group B inspection, v.iich were.

predesignated for use in Group C inspection, plus any additional failures occur-

ring during Group C testin..

-99-
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(1) For subgroup 3 life test in Group'C ijsoctiof, the manufacturer
has the option of using all or a portion of the samnple already subjected to 31,0
hours of Group B life testing for an additional 660 hours of testing to meet the
1,000 hour requircment.

(2) For the thermal shock (temperature cycling) test of Group C
inspection, the manufacturer has the option of using all or a portion of the
sample already subjected to 10 cycles of Group B thernal shock (temperature cyclinr)
testing for an addition4l 15 cycles of testing to meet the 25-cycle requirement.

4.5.1 Process conditioning.- Process conditioning shall be performed on
100 percent of the units. The measurements and sequence shall be as specified in
Table I.

4.5.2 Burn-in.- Burn-in shall be performed on 100 percent of the units for
168 hours minimum under the following conditions:

Ta = 25 0C

IF = 100 mA
4

4.5.2.1 Pre-burn-in measurements.- Prior to burn-in, measurement of the
parameters listed in subgroup 2 of Table III shall be performed on 100l,, of the
units at Ta = 25C.

4.5.2.2 Post burn-in measurements.- Post burn-in measurements, listed in
subgroup 2 of Table III shall be performed vithin 8 hours of the removal of bias
conditions (i.e. IF, Ir5 at 25*C. The values observed for each device shall not
exceed the following, relative to the pre-burn-in measurements:

A APopt - %

* AThPl=

Table I.- Process conditlonin,

Tent H IL-STD Ilethod No. Detail.s

Higfh te.perature life 750 1031 Storage temperature 85*C
(non-operating) Stora&e time = 48 hours min

Thermal shock 202 107 Test Condition A except
t(high) = 85-C; t(low) = ,oC;
time at temperature extremes

15 minutes .maximum

Constant acceleration 750 2006 1,000 g

- 100 -



SCS-511

Table II.- First article inspection

Test Reqt No. of samples 2/Para _Method 3 5 7 10 25

Group A inspection as specified Table III 21 To be performed on all units.

Group B inspection as specified Table IV

Subgroup 1 X

Subgroup 2 X

Subgroup 3 X

Group C inspection as specified Table V 2/
Subgroup 1 X.

Subgroup 2 X

.figh temperature 3.12 -Method 1031 X
life of MIL-4STD-

750
Ta = 850C
for 1000 hr-s

Steady state 3.13 M.ethod ]026 X
oFer.tion life of iL-STD-

750
Ta 250 C
for 2C00 Irj2/
T .100 r'A

1/ LTPD values do not apply for first article inspection.
?No. of samples specified for each column shall be subjected to all the tests

of that cQlumn.
After 2000 hours, the Popt shall equal to be specified.
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Table III.-. CropAinpection

T= 25*C + 5*C unless otherwIse specifle-

Test Condition Test
Method Min Max Units ITFD

_ 7

Visual and mechanical Method 2071 of See 3.3

inspection .' -MIL-STD-750

Termlnal strength of Test Con- Method 2036 of 10 Newtons

optical fiber dition A MIL-STD-750

Subgroup.,5

I'eaT emissio1 IF = 100 Para. 4.6.4 800 830 nm 0 3
" avelen 1F -

Foria.rd voltage TF = 20 rA Method 4011 of 1 9 V
HI L-STD-750.

: "I.

Reverse breakdown T, - IOuA Method hC21 of 3.0 V
voltag e -  WIL-3STD-750

Output optical power IF 100 mA Para. 4.6.8 . 100D mw

5

Spectral width TF 100 mA Para. 4.6.3 40 45 ram

(3 db of intensity;

Tiand-idt.h .Ip +50 mA Para. t.6.7 32 41. , z
+10 mA de

bias

F'unerical aperture 'F = 100 .A Para. 4.6.9 • 0.3

Rise and fall tiMe Ip = 100 mA Para. 4.6.6 10 20 ns

+5 mA dc
* bias

50 ohm
system .

Therraal impedance Para. 4.6.10 200 C/W

LMeariy Ip = ±50 mA Para. 4.6.11 See 3.2.4

+100 mA de
biao

'102 -
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Table IV.- GroupB inspection

Reqt MIL-STD-750
Para Method Conditions LTPD

suwbpz . 15
Physical dimensions 3.3 2071 See Figure 1

Subo um2 15Solderability .3.6 2026

Thermal shock 3.7 1051 Test Condition A except
(temperature ' t(high) '= 85*C; t(low)= -40-C
cycling) 10 cycles; time at temperature

extreme - 15 minutes maximum
Yoisture resistance 3-3 2 1021
End point 3.i4
measurements:
Subgroup 2 of
Table III

Shock 3.8 2016 Non-operating, 500 g .5 ms
Vibration fatifue 3.9 2046 Non-operating
Vibration, variable 3.10 2056 Non-operating
frequency

Constant acceleration 3.11 2006 force applied 1,000 g
End point
measurements:
Subgroup 2 of
Table III

Subrop & . 7"

ligh temperature life 3.J2 1032 Ta 85*C
(non-operating)
see 4.5(b)
.End point
measurements:
Subgroup 2 of
Table iII

Subhjroup 5 5
Steady state N 3.13 1027 IF 100 rA at 25 0 C
operation life

End point 1

-measurements:
Subgroup 2 of
T-bl e I I r

7Ali devices must have been throup.h the temperaturc/time cxpo ure in burn-in.
The LTPD applies to the number of leads inspected except in no case s1,al less
than I dcvicCs be used to provide the njbL of leads rcquircd.
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Table V.- Coup.C inspeCtion-. -

Roqt MIL-STD-750
Test Para Method Details LTPD

Subroup 15

Thermal shock 3.7 1051 Test Condition A1 except t(high)
(temperature .= 85°C t(low) = -40C time at
cycling) temperature extremes - 15 minute$,

(Soo 4.5(b)) .in; total toot timo - 72 hr,,x

End point
measurements:
Subgroup 2 of
Table III

Subgroup 2

Resistance to 3.5 Method 215 . 3 devices
solvents of KIL-STD-A (no failuoes)
(See 4.6.1) 202

End point"
measurements:
Subgroup 2 of
Table III

Sub"roun 3 7

High temperature 3.12 1031 Ta 850 C for' 1000 houis
life (non-
operating)
(See 4.5(b))

End point
measurements:

* Subgroup 2 of
Table III

Subprouu

Steady -tate 3.13 1026' IF = 100 mA 25 divicer
operation life - Ta = 25 0C for 2,000 hours (no faiiures;

End point.
measurenents:
Subgroup 2 of
Table III.

IUJits of subgroup*2 Table III same except: Popt to be specified.

- 104 -
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4.6 Test rrcthods and conditions.- Conditions and methods of examination
and test shall be as specified in Tables I, II, III, IV and V and as follows:

4-6.1 Resistance to solvents,- Resistance to solvents shall be performed
in accordance with Method 215 of KYL-STD)-202.

4.6.2 Lincar source size.- The linear source size can be deterained by
using a microscope objective and a normal lens (for projection) combination
with a magnification of at least 20C . The image shall be scanned in both
vertical and horizontal directions 'with a calibrated silicon photodiode
detector (See 6.5) masked .rith a 0.5"mm slit. The slit shall be positioned
perpendicular to the direction scanned. The relative intensity shall be
measured until it falls to 90C of its peak value. These boundaries will
define the linear source size. (See Figure 2).

4.6.3 Radiant intensity I .- The unit (driven at IF = 100 mA) is
placed a'distance of approximately 1.58 centimeters from a calibrated silicon
photodiode detector vhich is masked to a circular area (A) with a radius of ;
0.5 c-n. The optical power output of the unit is then measured and the radiant
intensity (see 6.2) is calculated. (See Figure 3).

4.6.4 Peak emission ravelenpth Peak emission vrvelength shall
be measured using ae rat ng spectrometer with a resolution of at least one
angstrom.

,4.6.5 Soectral tridth (3 db of intensity).- 'The spectral width, to its
3 db of intensity points, shall be rmcasurcd using a &rating spectromrctcr with
a resoiution of at least 10 . -

4.6.6 Ri-e rnd fall tme _ t~e 5 .- An i.pzt of 100 m% peak to tcak,
w. Ith a rise aizd fThUl tize of 5 ns r.xim- is applied to the unit. The
optical output pulse is then recorded.

4.6.7 - OOMA'pea to peak FF '-ave Aith a iCO Wt dc bi-3
is applied to the iiq,,.;t of'thc urnit. Kecpinr. the input drive current constnuant,
the fr-qcerc of'the input sicnal !s varied.' :easure li hL output .ith a
silicon photodiode detector to locate the 3 db intensity points to dc-ar-.1nc
bandvridth.

,4.6.8 Otical output rou.r (Popt.- A calibratec'silicon phtodiode
detector shall be used to measure the optical output power of the unit.
(See 6.5). The distance between the photodiode and the'fiber end shall be as
small as possible.
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1&.6.9 Nu-ric,- apcrure(r.A.).-. Tne nurical a4erturo of the optical
fiber output srhali be dctcrmined. Uzinp a calibrated silicon photodiode
detector (see 6.5) on a turntable, the detoctor is rotated through a half anglc0 until the relative intensity of power output falls to 90% of its pcak value.
(see 6.3).

A,6.AO Thermal t.mpedance.- With the device mounted on a heat sink
capable of being heated above roo-a temperature, it is driven at a (O.1%) duty
cycle to minimize self-heating effects. Measurement of peak output wavelength
versus temperature from 200C to 700C are recorded. In order to take into
account its oi.n heating effects, unit is then operated at 1O0 duty cycle at
200C with IF = 100 mA and peak output eavelength is recorded. The voltage
drop (VD) across the driven output is then measured. (See 6.4).

4 6.-1 Linearitxy.- With the device driven at 1 NH, a spectrum analyzer
with resolution of at least I YHz coupled to a silicon photodiode, shall be
used to measure the second harnnic content.

5. PREPARATION FOR DELTVERY4

5.1 Preservation, packaginv and _cl i . Units shall be prepared for
delivery as specified in the contract.

6. NOTES

6.1 Abbreviations, sy-Mbols, and definitio-ns The abbreviations,
symbols and definitions are as folloIs:

peak emi.ssion wavelenrth

A F bandwidth

I radiant intensity

IF average for"ward currcnt

I1 input peak current

Ir  reverse current

Popt optical pov:-er output

tr rise time

tf fall time

VD voltage drop

Vr  brca*.:do%.n voltuare (rcverse)

- 106.-
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6.2 Radiant intensity_ .- Radiant intensity is definod as follows:

where: P> is power mecasured-by detector

.-- is the solid angle of radiation and equal to
Li

2;rr .4 D do

6.3 Nuierical aperture (N.A.).- Numericalaperture is defined as

N.A. =S 0•

6.4 ThermAl .pedance (t).- Thermal impedance can. be calculated taking
slope ( o( ) of curve p vs temperature measured in 4.6.10 and the
following:

zt AT
P

where: P If VD

•and T= .

where: If peak input current (iOO mA)

T, ) taken from traph

6.5 L'e-'-d re. cal.iltMon of silicon %otoii.r,de detectcr.- T.is
infor,.-ation can be found pages 1.0 to 190 in "Laser Para.eLer 1'easuremcnts
Handbook."

6.6 Fiber characterintics.- The optjical fier segments use in manu-
facturing the light c.?ittinp, diode devices shall come f.?rofoptical fiber
lengths having the characteristics shoi:. in Table VI.

-107-
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Table VI.- Fiber characteristics

Characteristics Min Nom.' Max Unit

attenuation (at l* p) 50 db/km

core diameter 55 62.-5 U1

cladding diameter 125 um

protective jacket diameter - 500 pm

numerical aperture (N.A.) 0.3

tensile strength 50 Newtons

bending radius- 5 MMu

2 - - ioe
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K

cc rc'~da

d =distance from detector 1.58 ca

S soli.d angle of radiation

A.= circular area of detector exposed to
rad iat Ion

0 z'j.aIe of cone (etz:O 1")

- radiu*.ot projection . 0.5 cm

Fii-ure 3 -Rd a nL It r.i Ly
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PARAALLf-L 70

.1of conte 1-y.-7/ (.L~t b&*Tift~ 5

-Figureo 4. Utrnericad .'ar-rr. t rnt.;ctt fiber ou 1,u
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MEii~xcrca.'; XkJND 5CS-51-1
1'jCNCLREQUJ1RF2NTS ~iJJ

T~.HN~AL29 D3ccribor 19/75

I LIGHT E11PrCING DIODE~ FORi USE IN4 FIE OPTIC CMDMJICATIONS

PESjO 9

1'ble V,_________ , unerDtails coluan for Reoctanco to t3olvonta, add,
"qxcept solvents UBCd shall ba:

(a) 1Nothyl, alcohol, per 0,M-232, Grede A.

I(b) Ethyl a~lcohol, per O-E--0Cf160, Typo.1, Grade A.

(c) Isopropyl alcohol, por T-I-735, Grado A.2 (d) Three (3) paits by volum* of ivopropyl alcohol, az vc-cit-4cd in (c)
ove and one (1) part by voluma of dictillcd tztor."

Paso 10

4.1 zdd, "except colvonts usod chall be:

(a) Methyl. alcobbl Por O-'M-Z32, Crwio A.

(b) Ethyl. alcohol per O-EI-00760, 7ypo 1, Grade A.

(C) Isopropyl, alcohblper TF-I-735, Grae A.

aiLe(d) Th-.-e (3) psrts by vlmofisopropyl alcohol, as aoci-fiod. in (c)

4.5.a line 1., delete "p-ltodiode"l and subatituto "photodiodo"

Page U1

4.10.i, lines 4 and 5 delete "120*C1 and substitute '1250CI*
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"A OTT I Al V 6.T

'MODIFICATION OF CONTRACT 8

2Ttt~ijttLTt 3 *QU'tKW'PU~ltAE S~A)$T O ~ PROJLCT W.) (1/ oj.1bI-4)

3 #$%AD It C0 7T I CAl ff) 01t j ADMINI$SEE BY (if 01bir tion 61"k 5) CODE S3l01A

I';" IP 'f4' Ili! ,Cv.d'li ,N 21W koute 22
'~(

t  ; iyr/.ybi: C PI 1 Pr l1 / 2 pringfielJi, 11.1 0708_1
PR. f.- '-:- LH il 01ne_: "0l-5 2-14+36 _____________________

I O.ISACIOSA (01) 1 14 1233 fACJI.LI1I1 (OE
NA.O AND ADESS AMVNDIMT Of

Y]SOICITATION P40. ___________

DATED (It b~eth 9)
iT,.., t,,. LA iRPTC ('Dl LA BOPTORI ES, INJC. ~~ AB77 c83

,d/P 705 Forrest Street AFCOTIAC PODA0-6C83

!Petuchen, !:, 08817 3

L jDATED 76_________ :;[, .30

9 T041S BLOCK AWI~ES ONLY TO AMVND..INTS Of SOLICITATIONS

[] No. bh.- -b-otd oLaco.. --ocd~d .. W. too. -- bliot T2 Th.. No., o-d dot. .po.F.d f-. -...pt of OR-. "]..I.dd A [] i. "~t .o.od

Oft-,o~ -1o c-koo . dg* -oict of thtto n...dott po ato I.. , t and dote p.,.d ,,i 99if , .o~. ar a. .oodd, by onii ~t. fotlco,tq tooiodit

(o1 by .. g -'. ht.oo-.~o~~~o t .t, to . (bI By o, It~Tdg g -... p
t 

of th. o .. t. it aOth .py of 9'r o , b -t . , it (,I By *.Pwafo1..t I.,, to.v
-0, tli otld., . -4--oot t-t. o.,o~ncd -~od-~t -- b-Io~ FAILURE Of YOUR ACE OWLIDGUENT TO If PECEIVED0 AT THE ISSUING OfFIICE 1ito00 TO THE 940UR AND

DATI SPIFIID Wkl, V(SLILT IN frTiTCTIOm Of YO (Vill1 I, by -ott of to oo..dol you do.. to 1 o. -t -Al., .- dyt ,.b.,d -ho
9

.ogo ty b.t -od by tgo.

W-o.,. p-o.dod -,~ *o.g,~ 0. It~., tokhl t...... to Ito *ol1-9W.-o aod II.., -cod-to and to noc.,od P,-o to PIh. oP.o-g kItt, cod dot. epoct~d.

Ni/A

I. THIS I OCL A-1iUES 0A~y O mOOIPCAf$-TOIt4 s-of CONTEACTS/OU)*S

(a) T.. C5.ogo. O.t fo, to.. bloco n I?1coo. teTe..CONTRr Rg r
T. Ctcog Ito Watudi I Ito-n-o -.te-o -- "Waln.

fbI [ Th.. .-a. oo-b-4o Io~,/~~ . e d to ..Iloct W9. 0.dro o rit dcagos (stoi as c. eo in paying oflice, appiaptiofoo doa, ott) Voloth k.i. blckb 52.

IC IJ Mst, Supplo ooorl Ag9oootoo -9 -0,tod -noop.o to autorityof Subsection L.2? (Changes Aric1lej .....
Ii .tad.Lo .. . osto-b-td on*-9o .. w f.1h., Waoit 12.

12 VSCTPT~f4OF ODik ICAT] ON

This Modification a-Ids to the contract a third1 and fourth engineering sample, reduces the
quantity of the Pilot Run from five-hiundred.(509) to two-hundLred and fifty (250) units, and
changes the scheduled delivery dates.

Section E, Supplies/Line Item Data, is changed as t forth in inclosed DD Form SDA 69E.

Section F, Description/S0pecifications, is amended as follows:

Subsection F.2 is changed as follows:

Aid4: ArnervimenL .1 to 222 -511 dated 29 Dec 75.
Amendment 2 to !CS-511 dated 4 Aug 76.
Arwnldjnent 3 to S2S l ated 20 : (pember 76.
Amewl-ditIet 4 to ;SCS-511 dated 12 May 78.

foI. . Powidedht.. .01 9o.. And .-dt~o f the 40ooo~o ol.o..d 1.t h leu no. beowoim , choto o nl. -wet .. oI o Vd ao PUN OoWN and food.

[JCONTIAGTOOIM 16 14TNUNE CONTRPACTOR IS ffKftWf TO S*Ni TIS DOCUIPAI AND mTUN 1 COPY to %~tMN ORfIC
T ;N"sDOCUMELNT

14 NAMI OF CO0NTXAcToeQoI"f4Os {T?, UWW STATES OF AMERICA

TSNA~~~~te 1 UUO iOi(*eopwiT. DATE 8,0,40 I6NA-t O .CO.TSACTIIIItP (11e rnoJ. LATE SI(3NE

Major,, !iGnal kCorps1

30 Slot of 114 - U.OVfTlfrflNTtOOPCil394q



Flo ii Ii ,;t, i on No. 1 00001 to:

.oitr;ct No. DAA%)7-76-C-8135

Subsection F.118, 4u1paragraph , chuigcd as follows:

Change - Con uuier, US Army Ete tron : Coi:zwin ,.T'1'4: DR:;EL-CT-LD to
Coimnander, US Army 1,lectronics Research ani Development
Command, ATTN: DELNVI-L-C and Commander, US Army Electronics
Command, ATTN: DRSEL-PP-]-P]-l to Commander, US Army
Electronics Research and Development Command, ATTN: DELSD-
D- PC.

Section H, Supplies Schedule Data, Ji changed as set forth in inclosed
DD Form SDA 69H.

Section 1, Inspection and Acceptance, is anended as follows:

Section 1.14

Change - Commander, US Army Electronics Command, ATTN: DRSEL-CT-LD,
Fort Monmouth, NJ 07703 to Commander, US Army Electronics
Research and Development Command, ATTN: DELNV-L-C, Fort
Monmouth, NJ 07703.

Change - Commander, US Army Electronics Command, ATT14: DRSEL-RD-ET-2,
Fort Monmouth, 14J 07703 to Commander, US Army Electronics
Research and Development Command, ATTN: DELNV-L-C, Fort
Vjnmouth, NJ 07703.

Change - Commander, US Army Electronics Commarl, ATTN: DRSEL-PP-I-PI-1,
Fort Monmouth, NJ 07703 to Commander, US Army Electronics
Research and Development Command, ATTN: DELSD-D-PC, Fort
Monmouth, NJ 07703.

Section J, Special Provisions, is amended as follows:

Add: Subsection J.l0 as follows:

J.1 O Covernment kropertw materia-.

a. Subject to the "Governm.ent Property" provision of this contract (see Section L),
t.he Government will furnish to the Cbntracto all of the following property:

UNIT GROSS APPLIES TO
STOCK NUMBER DESCRIPTION ALLOWANCE ALLOWANCE CONTRACT ITEM (SLIN)

N/A Graded Index Fiber 1 Reel 1 ea CLIN 0001
Type ITT GG-02-8 (50 Meters)

Note: Material to be consumed during performance of contract.

- 115-
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4o lification No. 1P00001 t'o:
7oii',,i ct N;o. -),VkB7-76-C-8135

b' fits Iivery of -tr"-it turi t;ht.1 prrr-' u "IA 'TLI V * if ;:oitrr. tcr In Lbe manner
determined by t.h., -ntz It b: Otfficr. ';, , i., r [r-;, rt - I ving all :u, 1, property
acquired ty the ',o' t r-i',tor, till non-expendit,v prp,,rty, nij a':y expendable items of
property nat e T,- led .ji ror.necion wlt). tiils ontract, hnll be delivered ty the Contrac-
tor to the Govcrnm,'nt, F.O.B. Contrnctor', plnnt, and then shipped by Goverrment Pill of
Lading in accordance with ins

t
ructions receiv.d from the Contracting Officer, unless the

Contracting Officer direct@ or authort.ps the Contractor to dispose of such property
otherwise. Disposal instructions regarding scrap or wastage, if any, wiil be given to
the Contractor by the Contracting Officer Ft a later date.

c. Within thirty (30) days after Gcvernment furnished property Is determined by the Con-
tractor to be lost, damaged, destroyed, no longer usable, or no longer needed for the

performance of the Contract, the Contractor shall notify the Contracting Officer thereof.

1. The Contractor agrees that L:.c 'o:c:nwent Furnisicl -: ..- crial listei

above is sufficient as to quantiLy to perform the contract.

Section K, Contract Administration Data, is amended as follows:

Delete: Subsection K.2(a) in its entirety and substitute therefore:

The Purchasing Office Representative is:

NAME: CPT Roy W. L'Heureux

ORGANIZATIONAL CODE: DRSEL-PC-C-CS-2(LHE)

TELEPHONE AREA CODE AND NO.: (201)-532-1436

AUTOVON NO.: 992-1436

Section M is amended as follows:

DD 1423 Form, Exhibit B, Item BO2 and Exhibit D, DOO :

Change - Code WI5P7N to Wl5P8S.

II

PCO responsibility for this contract has changed as follows:

FROM TO

Mr. Gordon McMain Stephen L. Thacher
DRSEL-PC-C-CS-l MaJor, Signal Corps

DR!;IL- FC-C-C0-2( TIIA)
Phone: (201)-532-3506

]]

Inclusion of the above changes shall be at no additional cost to the Government.
All other terms and conditions of this contract remain in effect.

- 116 -
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.r or___ _ 6Q9
I'Ak'I II I, I 13(IN 3 (l"II 34 N.ClDU-'n .F . PRCNi0 O PrN . S 3.

3 SUPPLICS LIN E ITEM DATA j bAA'.lY-AI,--I.1 _' __ GEI . O o 3 I I 1
1.i .0 S, UQl&.1,1 v 0 PuRCm 7. UNIT PRICE B.TOTAL ITeM AMOUNT-

UNIT

L_' ^1A LI "-I. IL!LED J SI S1
I. 3QC 1. AC RN It. NSN 12. FSCM AND PART NUMBER 33. Ciao

(t.3

14. '111 1Of1" 35. NoUN IS. QUANTITY VARIAk(F 17. ITEM/PROj MGN S8. SVC/AGENCY USE
A * N ACN (Onl A.,WN NovNOISo

Ii ULi 1 [unt AMP,!:1 L. _.. L__J" Id I :'uJOo5cY:A/O0
19, Of(SCRIP3lVF DATA 1ingirneer.:nj, :;u.,pls in acconr larce wi lh Para. 1.2.12 and 3.1.7 of ECI FI R

No. 15, zC -5 1ani :ubnectjon F.47T. Th e s~n~i:,shall be comprised of two submissions:

10 s-unples for the first submis--ion and 1() :,-unples for the second submission, for a total
of' 26 sunples. Commercial Packaging, Packinfg arti Marking in accordance with Subsection
G. 4.

4. ITEM NO. S. QUANTITY' PINCH 7. UNIT PRICE 6. TOTAL ITEM AMOUNT*
UNIT

i oool\j+ I 4 sj 11 I 1 2P 1
. SCTV 10. ACAN 31. NSN 12. FSCM AND PART NUMBER 13. CIRR

CLAS

tJ I fj I J I I l I
14.. $T CODE5 15. NOUN 16. QUANTITY VARIANCE 17. ITEM/PROJI MN 18. SVC/AGENCY USE

A.0. *.ACP C. PO A. oVEN DUNOES
21 3 1? U )j :;IiGR jA111Li2 I [ " [ __I , [ JI I C96N0056C9CA/01

19. UESCRIPTIVEDATA FnL;Jneering 2aL[Iples in accortnce with lara. 1.2.12 and 3.1.7 of ECiPIR No.

15, CYX3-511 and "ubsection 1.47. The samples shall be comprised of four submissions: 10
samples for the first. and third submissions I.nt 16 stmples for the second and fourth sub-
missions, for a total of 52 samples. Cornnercial Packaging, Packing and Marking in accord-
ance with Subsection G.4.

4. ITEM No. S. OUANTITY 6. PURCH 7. UNIT PRICE 8. TOTAL ITEM AMOUNT*
UNIT

oO lCo c I L .I l il N I i.P I
9. 3 0. ACRN It. WSW 12. FSCM AND PART NUMBER 3. ClIR

34. SED I N I6II U
14, SITE CODES W OUN 16. QUANTITY VARIANCE 17. ITEmj/PIOJ MiR 18. SVC/AGENCY USE

S.CA i.AC- C.1O A.OVER R. UN DII

j U a I PILOT RUN L [ J' L, % I %i (C96 NO O56 C9CA OO  I
9. ODESCR PTIVEOATA Pilot run comprised of a quantity of rive-huncred 500 acceptable units

in accordance with Para. 3.1.10 of ECIPPR No. 15, Subsections F.49 and SCS-511.
Commercial Packaging, Packing and Marking in accordance wtih Subsection G.4.

4. ITEM NO. S. OUANTITT
i  

S. PUNCH 7. UNIT PRICE 8. TOTAL ITEM AMOUNT'
UNIT

41 I0001AC s N I si 2P I
. SCYTV 10. ACRN 11. NSN 12. FSCM AND PART NUMBER 13. CIRR

CLAS

IiI N I I
14. SITE CODf' IS. NOUN t6. QUANTITY VARIANCE 17. ITEM/PROJ MGM Is. SVC/A6ENCY USE

A.O ,.ACP C.(OO A. OVER

.S JC IR I PILOT R I. UNDJR IL I C96N0056C9CA/0
111. DESCRIPTIVE DAA Pilot run comprised of a quantity of two-hundred and fifty (250) acceptance
units in accordance with Para. 3.1.10 of ECIPPR No. 15, Subsections F.49 and SCS-511.
Commercial Packaging, Packing and Marking in accordance with Subsection G.4.

91ftISENTS MET AMON OF MHCAIMDCEAS WHEN MOOMV IX1SIH 97 NO.
N - NOT APMUCAII I- ISTNATID S :bOUKe
U - UNDIFINmZED - (N QTY ANO $)- S6CEIAS4 SIE * *N gyA'llN
NINO 1AI AiAMY MMI + ON - (Wd mTE NO.) a ADDoON 06 ¢oOnr COOS. 0, -mNmoAvl

CI, CONWoI MIM IPr NOW
00 FORM PiOPOSE0 (SDA SP1) APR 7 - 117 - A
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CONTINUATION SHEET DAAW, - if-c-1 V l -AGI 5 1 I0" ~~~~~~~I - - - -Ii'-- ' I I l'o ll"r IoI I

PART II SECTION H
SUPPLIES SCHEDULE DATA

4. ITE-- v NO. 5. ALRN A. %IP TO M7. IARII fO . DEL SCHED DATE 9. ENDING DATE 10. OEL SCHEDULE 0TV"
(WHEN APPL)

LOOO -f AJ I Wl- ' '  j...I L. I . 1.I 1 LOTI
It. S"Ir " 2. CON ITEM, SERIAL NO. 13. fNDIN SRIAL NO. 14. SP i MILSTRIP DOC NO. AND SUFFIX 16. CSIN IDENY

(LAS (WHEN APPL) PR. EAHIIT

Pl I J L 1 L.I I I I Ow0 I
t7. DESCRIPTIVE DATA 1iird LEnginecrinr; Samples (10 each)

SHIP TO: Conmman er
IJ:; Army Elecironics Research & Development Command

ATTN: DELNV-L-C
Fort Monmouth, NJ 07703

DELIVERY: 1 Auru. t '03
4. ITEM NO. S. ACAN 6. SiP TO 7. MARK FOR S. DEL SCHEI DATE 9. ENDING 1ATE 20. DEL SCHEDULE OTY*

(WHEN APPLI

I OOO-AAI41 _J 1w5 I [. i; ; j 1 LOT
II. SCET 12. CON ITEM SERIAL NO. 13. ENDiNG OSRIAL NO. 14. 15P Is. MILSTRIP DOC NO. AND SUFFIX 1b. CLIN IDENT

CLAS (WHEN APPLI .11, EL 18IT

uL J L J Li I 11 0001 I
17. DESCRIPTIVE DATA
1 D P Fourth Engi neering ,anples (16 each)

22 SHIP TO: -ame as above.

DELI VERY: I ,,t, ,r 1'.!.-
' NO. 5 A7RN 6 CO I. MARK FOR S. DEL SCHED DATE 9. ENDING DATE 20. DEL SCHEDULE 3 Ty

(WHEN APPLI

JOOIAB 1-1 j.y I SIAL7',II L I L . [ J I1 75Lot
12. SCTI |2 C ITEM ENIAL NO. 13. ENTiNG 5E.R:L NO. 24. SP 25, MILSTRIP DOC NO. AND SUFFID X 6. CLIN IDENT

CIlAS [WHEN AEPLI PAI E XHIIT

L . J L i Li. I II I o000 I
17. DESCRIPTIVEDATA Confirmatory Samples (25 each)

31 SHIP TO: Commander

US Army Electronics Command
ATTN: DRSEL- RD-ET-2

Fort Monmouth, NJ 07703
DELIVERY: 480 Days after effective date of contract,

4. 11 NO. 5. ACRN 6. SHIP TO 7. MARK FOR B. DEL SCHED DATE 9. ENDING DATE 10. DEL SCHEDULE OTy"

POOIA~t- ~J ~ .(WHEN APPL( iO()OOIAB tI E 1 L~L'-5P3 I , I I j'"' "1" 1 LOT I
22. SCT2 12. CON ITEM SERIAL NO. 13. ENDING SERIAL NO. 14. TSP 15. MILSYRIP DOC NO. AND SUFFIX 16. CLIN IIFNT

NLAS IWHEN APPL) PRI. FlIRIT

I . I L I i I II o00011
27. DESCRIPTIVE DATA Confirmatory Samples (25 each)

42 SHIP TO: Commander
US Army Electronics Command
ATTN : DHSEL-CT- LD
Fort Monmouth, NJ 07703

DELIVERY: 840 Days after effective date of contract.
4. MTEN . S. ACRN 6. SNIP TO 7. MARK FOR S. DEL SCHED DATE 9. ENDING DATE 10. DEL SCHEDULE OTYT

(WHEN APPL°°°OII WZ517NI I I l 1 1 LOT
It. SCTS 12. CON ITEM SEIIAL NO., 13. ENDING SERIAL NO. 14. tSP is MILSTRIP DOC NO. AND SUFFIX 16. CLIN NT

CLA$ IWMEN APPL) PRI EXHIBIT

u t I L I LJ I I I 10001
17. DESCRIPTIVE DATA Confirmatory .".mples (25 each)

SHIP TO: Comman er
U; Army Electronics Research & Development Command
ATTN4 : DELNV-L-C
Fort Monmouth, NJ 07703

DELIVERY: 1 January 1978

REPRESENTS A NET INCREASE/DECREASE WHEN NO + OR - APPEARS AFTER THE ITEM NO.

I - ISTIMATIE

- (IN I T) - DECREASE

+ O4 - IIN ITEM NO.) ADOITION OR DETIMON
00 FORM PROPrhEO (SDA 6fM) APR 7$
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* CONTINUATION SHEET _ AABOi. jj_ APRXl

PART II SE-CTION --H

SUPPLIES SCHEDULE DATA _
'J 4. 'ff. NO. S. ACiHw 6. %HmP TO 7, a ARW _F'og D EL SCHCD DATF 9. 1 Nr1TNF CIAT E 10, Oft SCH(OUE 0TY'

(WHEN APPL)

if, S(CT' 12. CON ITEM SERIAL NO, 13. ENDING 5FRt*t NO. 14. TSP 15. lILqTRIP DOC.NO.IAND SUFFIX 16. C LIN I1D N T

(LAS IWNLN APPI.) Pit, EiBIT

L..IIIJ L J w I I 0001~ 1
1. OESCRIPTIVE DATA Cont'irmi ate r'j !mpflp,, (25 each)

' SilI P TO: ('olri n 1(-r
1.* Ari d  I (-c t ron i ce . eareh & Development Command

AlH''!: I ,, ,IV- h-C

Fort Moimouth, N.J 07703.

DELi VERY: 2 , i. ary__1.___
4. ITEM NO. S. ACLN 0. SHIP TO 7. MARK EON 9. DE, S HEO DATE G.E ND DATE 10. DEL SCHEDULE OTY

0001AC- 11411J I ~IWJEN APPL 1 LOT
Is. SCI 12. CON ITEM SERIAL N. , 13. EN N SIN RIAL NO. 14, T5 0 15. MILSTRIP DOC NO. AND SUFFI X 16. CLIN IOENT

CIAS ,WHEN APPLI PNt EXHIRIT

LlI L j i Li I j 000.
17. DESCRIPTIVE DATA Pa lot IRunI

SHi P T(4S: CDormirp lor
iAry 1.lfcftronic:; Command

ATTN : 1)fR.'E L-CT- 1)
Fort Monmouth, NJ 07703

DELIV ,"RY: 690 rtays after effective date of contract.
1fiM NO. 5. A RN 6. SHIP TO 7. MARK EOR N. DEL SCHED DATE 9. ENDING DATE 10. DEL SCHEDULE OTYN

(WHEN APPLI

I0001ACI. j IWl5p PBS I I j 1Lr.OI
II. SETS 12. CON ITEM SERIAL NO. 13. ENDING SER;AL NO. 14. SP IS. MILSTRIP DOC NO. AND S-I44-I TJt, ENN

CI AS IWHIN APPLI PRi EXHIBIT

I1. DESCRIPTIVE DATA Pilot Run
CHIP TO: Commander

t;' ArmV Ilectronics Research & Development Command
ArT[I: D1':L- L-C
Fort Mornouth, NJ 0703

DELiVERY: 1 August 19'9
4. ITFM NO. S. ACRN 6. SHIP TO 7. MARK FOR . DEL SCHED DATE 9. ENDING DATE 10. DEL SCHEDULE OTyT

B001 ill~l- i II I I(WHEN APPL) O

roo i AAX LW_ 5 _ L...IJI I LOT
It. SCTY 12. CON ITEM SERIAL NO. 13. ENDING SERIAL NO. 14. TSP IS. MILSTRIP DOC NO. AND SUFFIX 16. CLIN IDENT

CLAS (WHEN APPLI PRt rXNIPIT

S 1i I i 1 11 I 0003 1
17. DESCRIPTIVE DATA Report on *[ii r, E :ngineering lariples

SHIP TO; (, copies) Commndirver
US Army Electronics Research & Development Command
ATTN: DF;LNV- L-C
Fort Monmiouth, NJ 071703
and 1 copy to W15PIIR

DELIVERY: 1 August 1978
4. ITE M NO. S. ACRN 6. SHIP TO 7. MAR FOR N. DEL SCHED DATE 9. ENDING DATE 10. OIL SCHEDULE OTTe

(WHEN APPLEjBOOt i+1 L W1P: I , L......I.. I 1 I lLOT

It. SCy! 12. CON ITEM SERIAL NO., 13. INDING SERIAL NO. 14. TSP IS. MILSTRIP DOE NO. ARC SUFFIX I. CLIN DENT

CLAS IWIEN APPLi PRI (IN SIT

Wu I L L l Li I II 1 0003
i. DESCRIPTIVE DATA Report on Fourth Engineering 8<-=ples

SHIP TO: 2 copies to: Address above
1 copy to WI5P7R

DELlVERY: 1 September 1978

IEPRESENTS A Nit INCREASEIDECREAS1 WHEN NO 4 0 - APPEARS AFTER THE ITEM NO.

I = ESTIMATE

- (IN OTT) - DEREASE

+ OR - (IN ITEM NO.I-ADDITION 01 OEIETION - 119 -
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CONTINUATION SHEET ...... I .(N 
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*, .- ~ ___.___AA 
I', .- ..... . . .. .€-;t,,J lIE2'( , ( ( t ir AG! '( I OF i F

PART I SECTION H
SUPPLIES SCHEDULE DATA __

4. V NO. S. ACPN 6, wr'?I' TO . :OR 8. D. SCHO IUATE 9. ENDING DATE 10. DEC SCEDULE Ofy-
(WHEN APPI)

SCT12. ON ITEM SERIAL NO. 53. ENDING SrRIALNO. 14. TSP 1,MIISTRIP DOC ND. AND SUIFIN IS. CLI DENT
CLAS (WHEN APPLI PR ( EHI IT

LU L - _j Li L II 0004 J
17. 4ESCRIPTIVE DATA Final 1e~ort

1ti SIlP TO: W15WR
Delivery: Draft due 890 days after effective (late of contract.

For additional deli-ery data, see Exhibit C, Sequence No. C003.

4. ITEM NO. 6, ACRN 6. SHIP TO 7. MARK FOR B. DEL SCHEO DATE 9. ENDING DATE 10. DEL SCiHEDILE OTYT

IWHEN APPLI 1

1. SCi 12. CON ITEM SERIAL N0 13. ENDING SERIAL N. 14 TSP 15. MILST OC N. AN SUFFIX lb. CLIN 'DIENT

LAS 
(WHEN APPLI PHI 

E X HIBITq

L .... i L . .. L iJ I 001 o4 I

17. DESCRIPTIVE DATA Final Report

SHIP TO: Wl5P7R
DELIVERY: Draft due 1 March 1980.

For additional delivery data, see Exhibit C, Sequence No. C003.
4. ITEM N 5. ACRN 6. SHIP To 7. MARK FOR . DEL SCHED DATE 9. ENDING DATE I0. DEL SCHEDULE 3TY*

coc14 I W15P7R L I(WHEN APPL)I 1

11. SCT2 SERIALNO. I3 ENDINGSER:ALNO. I TSP IS MILSTRIP DOC NO. AND SUFFIX . CLIN IDENT
CJ AS (WHEN APPL) PRI 0 K 

IT
?

17 DESCRIPTIvE DATA General Report

SHIP TO: 2 copies - Wl5P7R

DELIVERY. 840 days after effective date of contract.

4. ITEM NO. S. ACRN 6. SNIP TO 7. MARK FOR 6. DEL SCHED DATE 9. ENDING DATE 10. DEL SCHEDUkE 0TY

Co04 1+1 ~j _ L P71f I . (WHEN APPLL

II. SCTV 12. CO% !TIM SERIAL NO. I). ENDING SERIAL ND. 4TP 15. MI!. STRIP DDC ND. AND SUFFIX 6. CLIN DENT
,CtAS IWHEN APPL) PHI F.IPITLL..JJ L ..Ii i I II Iooo 14I

1. VSCRIPTIVt DATA General Report

SHIP TO: 2 copies - W15P7R.
DELIVERY: 2 January 1980

4. ITEM NO. 5. ACRN S. SHIP To 7. MARK FOR 6. DEL SCHED DATE 9. ENDING DATE 10. DEL SCHEDULE OT5-

I EOOI -|b Lpj I W15P7 I I I WE I PI 1I O
I EQ(l -,pia i'LOT

1 1 . S c rF 1 2 . C O N IT E M S E R IA L. N O , 1 3 . E N D IN G S E R IA L 4 . 4 ! T S P 1 5. M IL S T i IP D O C N . A N D S U I l | 1 . C L IN 1D E N T

C L A S W H E N A P P L I P at 
E X H IB IT

U LJIL.I L 1 I1 0°°07

17. DESCRIPTIVE DATA Production Capability Demonstration Plan

SHIP TO: W15P7R

DELIVERY: 690 Days after effective date of contract.

AISPISIENTS A NIT INCIASI/O'CSIEASI WHIN N.O + O1 - APPEALS AFTIR THE ITEM NO.

I - IST LAO
- 1 OTT) - D IIEASI

+ O1 - 194 ITIM NOIwADOITION O DIETKM 120 -

00 POIIM PROPOSED (IDA 4IH) APR 75
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CONTINUATION SHEET

1 1 rdI - ' 1 100 PAGE O 8 e

PART II SECTION H
_SUPPLIES SCHEDULE DATA

4. iCM NO. 5. TCEN M. WCIP T ) CO-R i . DI.. CI-TO DATE 5t. 6A, fit-o DrlI DT . DCL. Sc .t1I Oi I Y*

(WHEN APP.) II Ol +J fur I W.LiVt(': I L...J [....J I 1 LOT
II. SCT 12. CON ITEM SINAL NO. 3. ENDING %[ ,tIA NO. 14. SNP I. UILSRIP DOC NO. AND SUFFIX 16. CLIN iOCH!

CLAS OWHEN APPL) pp. CEIl l T

i Li I I i LI I II I 0007 I
17. DESCRIPTIVE DATA Production Capability Demontration Plan

A1I P TO: W.5f7JR
DICL V"RY: I Au/ru;t,. 19'79

4. M . NO . . AC N 6 . ' I 0 7. 9AN i *,ll N. If S RI D DA T 9. NDi NG DATE I0. EL. SC .IED ,i. I O! 
I

(WHEN APPLI

00o8 1-1 1 t~ J L.. J . LU
II. 5(11 12. CON iTM SRIAI NO. II. IN("IN, I'Ai Ni. 14 7I 1'. MIL SIN P DOC NO. AND SuFFIX Th. CLIN INT

CLAS IWHtH APP I f .I11N 117.oESCRPTIVE DATA Alditiona Li'e Test, L.J LLfei TeIin

I?.

DELIVERY: To be completed by 8t40 clays after effective date of contract.

4. IIrm NO. 5. ACHi b. SHIP O 7. MAR11 EON 8. DEL SC ED DAiC 9. ENDING OATE I0. DEL SCHEDULE 3TY
(WHEN APPLI

I 0008 I z. eJ I I LCONJ L . i I
1I. SCTV 12. CON ITeM SERIAL NO. 13. ENTING SE :A. NO Is MILSTHIP DOC NO. AND SUFFIX 1!. CLIN IDENT

ClAS 1* H i
I  
A Ll. PROI EXHIEIIII

IAII I NAI I I I 0008I
17. DESCRIPTIVE DATA Additional Lifc Testing

DELIVERY: 2 January 1980.

4. ITEM NO. 5. ACTN 6. SHIP TO 7. MARK FON 9. DEL SCHED DATE 9. ENDING DATE 10. DEL SCHEDULE OTY'

I I I Li L-_._.. I I I IWEN APPLI I
II. SCTT 12. CON ITEM SERIAL NO. 13. ENDING SERIAL NO. 14. TSP 15. MILSTRIP DOC No. AND SUFFIX 16. CLIN IDENT

CLA $ (WHCN APPL PR I FtHIMIT] L J I L J Li I I I I
17. 'DESCRIPTIVE DATA

A. ITEM NO. S. ACRN 6. SHIP TO 7. MAR FO 8. DEL SCHEO DATE 9. (NDING DATE 10. DEL SCHEDULE OTY
(WHEN APPL)L U LJ L J L J L I L J I

|1. SCT' 12. CON 10M SERIAL ND., 13. EINPG SERIAL NO. 14. TSP IS. MILSTRIP DOC NO. AND SUFFIX I6. CLIN IDENT
CLAS (WHEN APPo PNI EXHIIT

U I_ J I Li I I I B I

I1. DESCRIPTIVE DATA

REPRESENTS A NET INCUEASEJIDEIEASE WHEN NO + Oft APPEARS AFTER THE ITEM NO.

I = ISTIMATED

- (IN OTt) - DECEASE

+ 0I - (IN ITEM NO.IADITION O DELETION - 121 -
0o roRm PROPOSED (SDA 69H) APR 75
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29 I)3cceubor 19'75

MCMI EMMI*~ DIODE. FOR VUr. 121 FI&HA orric C06DC~IJICA 10JS

Table VP 5nuhgrouo~ 2 undo r Dotails colw-.ui for Ttocictnco to co1~lvant add
flexcopt &olvents use-d shall ba:

(a) 1Yothyl alcohol, per 044-232, Gr;z.de A.

(b) Ethyl alcohol, por O-E.-cC760, Typ 3.1, Cr:.4a A.

(c) Isopr'opyl, alcolol, par ??-I-735, CGrc:zo A.

(d)- Throe (3) p~arts by volurm~ of icopropyl c~cch'ol, asC.3~~ in.(c)-
above and do- (1) pcait by volu.3 of dicst.iLle =zto.-

Pazo 10

.61Edd, tcxcopt colvonts used cha-l bo:

* (a) Methyl. alcohbl I7or 04--M32,, Cra4o A.

(b) Ethyl. alcohiol p-or 0--E-OO760, Typ 1, Grrade A.

(c) ISoprOPYl.-lcofolper'?r-I-735, Grade A.

(d). Three (3)-Part3 by volume of isopropyl alcohol, as opoiqlfied in (c.)-.

above and one (1) -Pait by -vo)Auiu of distillcd ucaor."

4.6.8 line 1, delete "pF-todioda' and subotituto "lphotodiodoll

Page. U

4.6.10, linea 4 ad5, delete "20*C" and substitute~ "25*C'

- - -122-



EkeMtncrS OMMAND SCS-511
TECIINICAL REjUIR lITS AMEND( ENT- 2

4 August 1976
SUPERSEDING
AMENDMENT-1
29 December 1975

LIGHT E4c'rrING DIODE FOR USE IN FIBER OPTIC (OMOMUNICATIONS

This amendment fo.rms a part of Electronics Command Technical Requirements SCS-511,
lb. August 1975

Page 7

* Table III, Subgroup 3, under Min column for Spectral width, delete "4O".

Page 9

Table V, Subgroup 2, under Details column for Resistance to solvents, add,"except solvents used hall be: "

(a) Methyl alcohol, per O-M-232, Grade A.

(b) Ethyl alcohol, per O-E-00760, Type 1, Grade A.

(c) Isopropyl alcohol, per TT-I-735, Grade A.

(d) Three (3) parts by volume of isopropyl alcohol, as speolfled In (a)
above and one (1) part by volume of distilled water."

, Page 10

4.6.1 add, "except solvents used shall be:

(a) Methyl alcohol, per O-M-232, Grade A. .

(b) Ethyl alcohol, per O-E-00760, Type 1, radd A.

(c) Isopropyl alcohol, per TT-1-735, Grade A.

(d) Twee (3) parts by volume of isopropyl alcohol, as specified in (c)
above and one (1) part by volume of distilled water."

4.6.8 line 1, delete "phtodiode" and substitute "photodiode"

Page 11

4.6.10, lines 4 and 5, delete "20OC" and substitute "25°C"

-123
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.SCS -54 1
ANDNT-3

* h. 6 .4 line 2, delete "one angstrom" and subst itute "10 anrstroms".

* 4.6.5 line 3, delete "I angstrom" and substitute "10 angst.roms".

* 4.6.7 line 1, delete "150" and substitute "100".

4.6.'8 line 1, delete "phtodiode" and substitute "p1hotodiodc".

Page 11

-4.6.10 lines 4 and 5, delete "200C" and substitutc "25°C"' .

* 6.1 insert "Vbr reverse breakdown voltage" after VD.

* 6.1 for Vr, delete '"breakdown voltage (reverso)" and substitute "reverse voltage".

Page 11

* Table VI, for core diameter, delete "12' under Min olumn and substitute "125"
under Max column.

Page J4

Fig. 1, delete ".205"" and substitute ".27" mix."

NOTE: The margins of this amendment are mri,'kfdI ilh an asterslsk to indicate
where changes (additions, modii',::it1.ij :;, ,'rrcc i.Lor., ,lelction:;) frotn,
the previous amendment were made. T9hi; wns rrnic as :t convenience only
and the Government assumes no. liabi lil y wha tsrovor' l'(r any inaccuracies
in these notations. Bidders and c1'nl.r:,L,.. ae caul|loeld Lo, evaluate

the requirement s of this dncumenl K,;(I ,n h on irll Pn ) ;o nl.cni. 1"c::plrctive
of the marginal not.mt.I els and rel ..i tn::hi I, l.ho lii. provl ou.
amendment.

*11



)JLECTRn14IC3 COMfND.-1
7EUC|NICAL IMfUIREM TS AWeNDTENT-3

20 September 1976
SUPERS;EDING
AMENDIINT-2
4 August 1976

LIGHT EMITTING DIODE FR UME IN FIBER OPTIC CCJMUNICATIONS

This amendment forms a part of Electronics Command Technical Requirements SCS-511,
14 August 1975

Page 7

* Table III, Subrrmu 2, for Reverse breakdown voltage, delete "3.0" under Max
-column and substitute "3.0" under Kin column.

Table III, ubgroup 3 under Min coluffv for Spectral width, delete "40".

Page 8

* Table IV, Sub2go 5, under Conditions column, delete "850C" and substitute "250C".

Page 9

Table V, Subfroup 2, under Details colun for Resistance to solvents, add,
"except solvents used shall be:

(b) Ethyl alcohol, per O-E-00760, Type 1, Grade A.

(c) Isopropyl alcohol, per TT-I-735, Grade A.

(d) Three (3) parts by volume of isopropyl alcohol, as specified in (c)
above and one (1) part by volume of distilled water."

Page 10

4. 6 .1 add, "except solvents used shall be:

(a) Methyl alcohol, per 0-M-232, Grade A.

(b) Ethyl alcohol, per O-E-00760, Type 1, Grade A.

(c) Isopropyl alcohol, per TT-I-735, Grade A.

(d) Three (3) parts by volume of isopropyl alcohol, as specified in (c)
above and one (1) part by volume of distilled water."

- - 125-



S(.S'- 511

MENDMENT-?

Page 16

Fig. 1, delete ".205-1 and substitute ".27" max."

NOTE: The margins of this amendment are mirked with an asterisk to indicate
where changes (additions, modifications, corrections, deletions) from
the previous amencIment were made. This was done as a convenience only
and the Government assumes no liability whatsoever for any inaccuracies
in these notations. Bidders and contractors are cautioned to evaluate
the requirements of this document based on the,entire content irrespective
of the marginal notations and relationship to the last previous
amenduent.

12,6

tI

)
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ftLrTR('NIC R',D C01YAND S~-
T&;INICAL RUAUIU1ENTS AMENDf7 -

6UPEdS7_)NrG A NYJKELT-
20 September 1976

LIGHT EMI'I'1N3 DICDE ["lt tlSE IN FII3Eit
OPTIC COMMUNICATIONS

This anendment fcrnrs a part of Elcctronic.9 Rerearch and Deve.lopmecnt Technical

Requirernentz SCL-5ll, lbi August 1975.

Page 7

TABLE III, Subgroup 2, Output optical pow4er delete "0.5 mwt and substitute
it .100 tnI".

Page 13

Under TABLE VI - Fiber Characteristics-add heading titled "Nomn" and make the
following changes:

Core diameter - delete ""125" under Max heading
add "55" under Non heading t
add f 62." under fax heading

Cladding diameter - delete "15 " under an heading
add "125" under Nom heading

Protective Jacket diameter - delete "1l under Mi heading
delete "mm" under Unit heading
add "500" under Nom heading
add "um" under Unit heading

Bending Radius - delete "1.5" under Yin heading
add ""5" under Nom heading

Page lb

Replace FIG 1 with attached FIG 1 (A10NT - 4).
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CORADCOM SCS-511
TECHNICAL REQUIREMENTS AMENDMENT 5

23 Sep 1980
SUPERSEDING AMENDMENT 4
12 May 1978

LIGHT EMITTING DIODE FOR USE IN FIBER
OPTIC COMMUNICATIONS

This amendment forms a part of Electronics Command Technical Requirev
ments SCS-511, 14 August 1975,

Page 2

3.2,4 line 2, delete "35 db" and substitute "26db",

3,3.1 line 2, delete "hot solder dip' and substitute "gold plated",

Page 3

3.4 line (d), delete.

Page 5

4.5.2.2 line 5, delete "1%" and substitute "5%".

Page 7

TABLE III, Subgroup 2, Peak emission wavelength, delete "830" under
Max column and substitute "890".

TABLE III, Subgroup 2, Output Optical Power, delete "0.5" under
Min column and substitute *Q,0 7 5

* ,

TABLE III, Subgroup 3, Spectral width, delete "-4Q* under Min column,
delete "45" under Max column and substitute 50,

TABLE III, Subgroup 3, Bandwidth, delete '44" under Max Column.

TABLE III, Subgroup 3, Rise and fall time, delete "10" under Min
Column.

Page 8

TABLE IV, Subgroup 5, under Conditions Column, delete "85*C" and
substitute "25*C" ,

1
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Page 9

TABLE V, Subgroup 2, under Details column for Resistance to solvents,
add "except solvents used shall be:

(a) Methyl alcohol, per 0-M-232, Grade A.

(bi Ethyl alcohol, per 0-E-00760, Type 1, Grade A.

(c) Isopropyl alcohol, per TT-I-735, Grade A.

(d) Three (3) parts by volume of isopropyl alcohol, as specified
in (c) above and one (1) part by volume of distilled water."

Page 10

4.6.1 add, "except solvents used shall be:

(a) Methyl alcohol, per 0-M-232, Grade A.

(b) Ethyl alcohol, per 0-E-00760, Type 1, Grade A.

(c) Isopropyl alcohol, per TT-I-735, Grade A.

(d) Three (3) parts by volume of isopropyl alcohol, as specified

in (c) above and one (1) part by volume of distilled water."

4.6.4 line 2, delete "one angstrom" and substitute "10 angstroms".

4.6.5 line 3, delete "I angstrom" and substitute "10 angstroms".

4.6.7 line 1, delete "150" and substitute "100".

4.6.8 line 1, delete "phtodiode" and substitute "photodiode".

Page 11

4.6.10 lines 4 and 6, delete "200 C" and substitute "250 C".

6.1 insert "Vbr reverse breakdown voltage" after VD.

6.1 for V , delete "breakdown voltage Creversel" and substitute
"reverse voltage".

Page 13

Under TABLE VI - Fiber Characteristics add heading titled "Nom" and
make the following changes:

- 130 -



Core Diameter delete "125" under Max heading
add *55" under Nom heading
add "62.5" under Max heading

Cladding diameter - delete "150" under Min heading
add *125" under Nom heading

Protective Jacket diameter - delete "I" under Min heading
delete "mm" under Unit heading
add "500 under Nom heading
add "um" under Unit heading

Bending Radius - delete "1.5" under Min heading

add "5 " under Nom heading

Page 14

Replace FIG 1 with attached FIG 1 (_AMENDMENT 5).
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STANDMO FORM 30. JULY 1966 PAG OF COTRC
FED. "1R0C. REG, (41 CFRn 1-16. 101 7

1. AME 0ENTMOIFICATIOt4 NO. 2. EFFECTIVE DATE 3. REOIJISITIONIPIJRCHASE REQUEST NO. A. PRO.IECT NO. 'f cplgallfi)

DAAB7-76-C-8135, PO0002 ISee 61k 19 N/A
S. ISSUEDR cBy - W15BAY 6. ADMINISTERED B/foligirhja.AS cokoot 311
USACORADCOI4, Procurement Directorate OCASMA, Springfield
Proc Div D, Ft. Monmouth, N.J. 07703 240 Route 22
Mr. John C. Hunter/DRDCO-PC-D(HUPN) Springfield, New Jersey 01081
(201) 532-1716
*CONTRACTOR -1o eD-331 1 FACILiTy COOL
NAME AND A011131C AMENDMENT Of

SOLICITATION No. _______________

(S .l , Laser Diode Laboratories, Inc. DATED ___ ___ __I V M 9)

S 1130 Somerset Street MOFCTO F DAO
flew Brunswick, flew Jersey 08901 MCN~ODTN O

L DATED 76 Seo 30)
9. THIS BLOCK2 APPLIES ONLY TO AMENDMENTS OF SOLICITATIONS

0 r ho aoe Iwieum whcft~w to Sa a slwa " far in. block 12. rho Inow pm d§1t@ scilied for mcint of Offers 'a twwraggsl. Cj 'S no aeo
OffoonenIla acknIgldht meagg ot tinlsndnui irns i tit how, arm date, spciisid in th igIcititon. or as riuare. by ong, Of the ai~logni killa
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vOl/ROWER.Nb Iou Ov~sottaudm~adt~wmin alg aMuIItS slch chan t a inm by tIsfan of Iotta.puIndedsuct -go tffaeeuwct~~acbuM

10. ACCOUTING AMD APPROPRIATION DATA ril q- oa

ri/A
11. THIS BLC APPLIES ONLY TO MODIFlCAT1oms OF CONTRACTS/OERS

(a) 0 Tis Claap Grow., 2 m u Aaf to
The Cheque *at" n111 Mock 12 ae maef to tro.g alas. na coacuooIw.
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12. DESCRIPTION OF AME/dOAE/IT(MOOIFCATION

PROJECT: MANUFACTURING METHODS AND TECHNOLOGY PROGRAM OF LIGHT EMITTING DIODE FOR USE
1:1 FIBER OPTIC COMMUNICATIONS.

I

PART 11, THE SCHEDULE, SECTION E is amended as follows:

Add SLINI 0001AD to SUPPLIES/SERVICES

"OOO1AD Twenty-five (25) each Light Emitting Diode
LOL Part Nio. IRE 161 11o Cost"

Eiscm a - a n in os a ll lafris Al a- v i4tiofI at Ilt dlcan'fIt fefeefee n blck S. as lngltalfom cmsqsl. nr m et-r a,, a ndlilit O fI I; UI-afOS8 a effc.
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TO~ SIGN THIS DOCUMENT I EU*DT INII OUETADRTR _= o u m

tl4. NAME OF CONVRACTORIOFEROR 17 UNITED STATES Of AMERICA

B Spatwe of 0~u asilidg to u.p) S.itm e cI anthal~lfil Oflt~

IS 14AME AND TITLE OF SIGNER 'T.r ,Miaw, 16. DATE SIGNED 18. lAME 01F ONTRACTINO OFFICER . TIw-ig Itt 1 DATE SIGNED

2
3

.Za A8 CU .AYNM O RINT114t OFFICIC 127? 47.,146
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Contract No. DAABO7-76-C-8135
Modification {Io. P00002
Laser Diode Laboratories, Inc.
Page No. 2 of 9.

II

PART II, THE SCHEDULE, SECTION F, Description/Specifications, is amended as follows:

1. Subsection F.2, Specifications/Drawings Listing - ADD the following Amendment
to SCS511:

"Amendment 5 to SCS511 dated 23 September 1980".

2. Subsection F.48, Subparagraph 6 - Delete this paragraph in its entirety and

substitute the following:

"6. Additional Confirmatory Sample Test Requirements:

Twenty-five (25) Confirmatory Samples will be subjected to a
2000 Hour Life Test. Upon completion the samples will be
retested in accordance with Table II. The Life Test and
Table II (Retest) data will be incorporated into the Final
Report. The Life Test samples shall be shipped to the
Government upon completion of tests."

3. Add the following subparagraph to SECTION F:

"F.50 FINAL REPORT - SUPPLEMENTAL INSTRUCTIONS

The Final Report shall be prepared in accordance with the
requirements as specified by CDRL C33. In addition, the
report shall contain an Executive Summary, Pilot Line Rate
Data, and Life Test Data."

III

PART II, THE SCHEDULE, SECTION H, Deliveries or Performance:

DELETE the contents of this Section in its entirety and SUBSTITUTE the following:

CLIN/SLIN ITEM DELIVERY DATE

OOO1AA Engineering Samples Received & Accepted
Total 52 ea (Lot 1,2,3,4) Oct 1978

OOO1AB Confirmatory Samples
25 each (Lot 1) 21 Nov 1980

25 each (Lot 2)(Life Test Not Later Than
Units) 27 Feb 1981

-135-



Contract No, DAABO7-76-C-8135
Modification No. P00002
Laser Diode Laboratories, Inc.
Page No. 3 of 9

REVISED DELIVERY OR PERFORMANCE SCHEDULE (Cont)

CLIN/SLIN ITEM DELIVERY DATE

001AC Pilot Run Samples
250 each 16 Jan 1981

OO01AD Light Emitting Diode Not Later Than
25 each LDL Part N-IREICI 27 Feb 1981

0002/AO01 PERT Received & Accepted

0003/BOO Engineering Sample Test Report
(For Lots 1,2,3,4Y Received & Accepted

0003/B002 Confirmatory Sample Thst Report
(For Lots 1 & 2 except Life Test) Received & Accepted

0004/COOl Monthly Technical Reports
Reports for Oct 1976 thru Sep 1980 Received & Reviewed

Oct 1980 Report Not Later Than
10 Nov 1980

Nov 1980 Report Not Later Than
10 Dec 1980

Dec 1980 Report Not Later Than
10 Jan 1931

0004/C002 Quarterly Reports
Reports for Dec 1976 thru Aug 1980 Received & Reviewed

Oct 1980 Report Not Later Than
10 Nov 1980

00C4/C003 Final Report
Draft 14 Nov 1980
Final 27 Feb 1981

0004/C004 General Report - DELETED
(Incorporated as "Executive Summary
in Final Report)

0004/C005 Pilot Line Rate Report - DELETED
(Incorporated in the Final Report)
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Contract No. DAABO7-76-C-8135
Modification No, POO.02
Laser Diode Laboratories, Inc.
Page No. 4 of 9

REVISED DELIVERY OR PERFORMANCE SCHEDULE (Cont)

CLIN/SLIN ITEM DELIVERY DATE

0005/DO01 Test Plan CConfirmatory Samples) Received & Accepted

0006 Production Capability Demonstration II Feb 1981

Draft Invitation Letter 12 Dec 1980
Industry Invitation Letters

(Mailed By.) 16 Jan 1981

0007/E0O1 Production Capability Demonstration Plan

Draft 12 Dec 1980
Final 16 Jan 1981

O008AA Life Tests Completion Not Later

Than 20 Feb 1981"

IV

PART II, THE SCHEDULE, SECTION I - Inspection and Acceptance -

DELETE the contents of this Section in its entirety and SUBSTITUTE the following:

"I.14 INSPECTION AND ACCEPTANCE

FI:AL INSPECTION/ACCEPTANCE
CLIN/SLIN ITEM PERFORMED BY: *

OO01AA Engineering Samples Rece-ved & Accepted

0OOAB Confirmatory Samples
Lot 1 DELNV-L
Lot 2 (After Life Test) DELrJV-L

OOO1AC Pilot Run Samples
250 each DELNV-L

001AD Light Emitting Diode
25 each DRDCO-COM-RM-1

0002/AOO1 PERT Received & Accepted

4
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Contract No. DAAB07-76-C-8135
Modification No. P00002
Laser Diode Laboratories, Inc.
Page No. 5 of 9

INSPECTION AND ACCEPTANCE (Cont)

FINAL INSPECTION/ACCErTANCE
CLIN/SLIN ITEM PERFORMED BY: *

0003/BOO1 Engineering Sample Test Report Received & Accepted

0003/B002 Confirmatory Sample Test Report Received & Accepted

0004/CO01 Monthly Technical Reports
Oct/N'ov/Dec 1980 Reports DELNV-L

0004/C002 Quarterly Reports
Oct 1980 Report DELJV-L

0004/C003 Final Report
Draft DEU1V-L
Final DELNV-L

0005/D001 Test Plan (Confirmatory Sample) Received & Accepted

0006 Production Capability Demonstration DELNV-L
Draft Invitation Letter DRDCO-PC-D

0007/EO01 Production Capability Demonstration Plan
Draft DELNV-L
Final DELNV-L

008AA Life Tests DELNV-L

*Responsibility codes used are not to be construed as full address identifiers. Full
addressees and "SHIP TO" data cited below.

Verification of the capability of the contractor tofabricate the devices at the
specified rate for the pilot run will be performed t the factory of the contractor
during performance of the pilot run by:

*DELUIJV-L and/or DRDCO-COM-RM-I

Inspection and Acceptance of the Devices under SLIN 000IAC (pilot run) will be performed
at the factory of the contractor by:

*DCASMA

- 138 -
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Contract No. DAAB07-76-C-8135
Modification No. P00002
Laser Diode Laboratories, Inc.
Page No. 6 of 9

INSPECTION AND ACCEPTANCE (Cont)

Inspection and Acceptance of SLIN 0008AA will be performed at the factory of the
contractor by:

*DCASMA and/or DRDCO-COM-RM-1

Final Inspection and Acceptance of the Production Capability Demonstration, CLIPN 0006,
will be made at time of demonstration by:

*DELNV-L and/or DRDCO-COM-RM-1 and/or DRDCO.PC-D

Location of demonstration will be as mutually agreed by the contractor and the Contracting
Officer prior to Invitation Letter issuance.

Address listings with "SHIP TO" or "MARKED FOR" data shall be used when shipping hardware

or software (data) items.

For Code DELNV-L:

SHIP TO:

Property Officer, USA MERADCOM
Bldg 335
Fort Belvoir, VA 22060

MARKED FOR:

Commander
USA ERADCOM
ATTN: DELNV-L (Mr. Skeldon)
Fort Belvoir, VA 22060

For Code DRDCO-COM-RM-1:

Commander
USA CORADCOM
CENCOMS
ATTN: DRDCO-COM-RM-1 (Mr. L. Coryell)
Fort Monmouth, New Jersey

-139-
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Contract No. DAAB07-76-C-8135
Modification No. P00002
Laser Diode Laboratories, Inc.
Page No. 7 of 9

INSPECTION AND ACCEPTANCE (Cont)

For Code DRDCO-PC-D:

Commander
USA CORADCOM
Procurement Directorate
ATTN: DRDCO-PC-D (Mr. J. C. Hunter)
Fort Monmouth, New Jersey 07703

For Code DCASMA:

DCASMA, Springfield
240 Route 22
Springfield, New Jersey 07631
ATTN: DCRNGSCC-S4 (Mr. J. rlartorano)
Contract DAAB07-76-C-0040"

V

PART II, THE SCHEDULE, SECTION K, CONTRACT ADMINISTRATION DATA, is amended as follows:

1. Subsection K.1 - PLACE OF PERFORMANCE, subparagraph 1, DELETE in its entirety and
SUBSTITUTE the following:

"1. The work called for herein will be performed by the contractor at the
following locations:

ITEM NO. LOCATION OF

All Final Manufacture New Brunswick, New Jersey 08901
Packaging and Packing New Brunswick, New Jersey 08901
Shipping Point New Brunswick, New Jersey 08901

Producing Facilities Laser Diode Laboratories, Inc., Owner
Locations 1130 Somerset Street

New Brunswick, New Jersey 08901

105 Forrest Street
Metuchen, New Jersey 08817
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Contract No. DAAB07-76-C-8135
Modification No. P00002
Laser Diode Laboratories, Inc.
Page No. 8 of 9

PLACE OF PERFORMANCE (Cont)

Contractor's office which will receive payment, supervise and administer the contract:

1130 Somerset Street
New Brunswick, New Jersey 08901"

2. Subparagraph K.2, subparagraph a., DELETE in its entirety and SUBSTITUTE the following:

"Name: John C. Hunter

Organization: USA CORADCOM
Procurement Directorate
Attn: DRDCO-PC-D(HUN)
Fort Monmouth, !few Jersey 07703

Telephone No.: (201) 532-1716/3306

Autovon No.: 992-1716/3306"

VI

PART IV, SECTION M, is amended as follows:

1. DD Form 1423 Data Requirements, pages 58 throunh 62 revised - copies attached.

2. Add to List of Documents "Amendment 5 to SCS511, dated 23 Sep 1980" (copy attached).

VII

The consideration f:or this extension in delivery is the additional tasks required to
fabricate CLIN O001AD items.

VIII

PCO responsibility for this contract has changed as follows:

FROM: Stephen L. Thacher
Major, Signal Corps
DRSEL-PC-C-CS-2(THA)
Phone (201) 532-3506

TO: Joseph E. Feeney
Contracting Officer
United States of America
Phone (201) 532-1716
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Contract No. DAAB(1-76-C,4U35
Mod"ficatton No, PQOOZ
Laser Diode Laboratorfes , Inc..
Page No, g of 9

Irx

Inclusion of the above changes shall be dt no additional cost to the Government. All
other terms and conditions of this contract remain unchanged and in effect.
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APPENDIX C

DISTRIBUTION LIST
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RCA Laboratories
David Sarnoff Research Center
Princeton, NJ 08540
ATTN: Dr. M. Ettenberg

Rockwell International
1049 Camino Dos Rios
PO Box 1085
Thousand Oaks, CA 91360
ATTN: Dr. P.D. Dapkus

Technology Research Center
2525 East El Segundo Blvd
El Segundo, CA 902L5
ATTN: H.D. Lau

Var a r
Central Research Laboratories
6'1 Hansen W14-
Palo Alto, CA 94303
ATTN: Dr. R. L. Bell

Commander Reliability Analysis Center
ERADCOM, NV & EO Laboratory ATTN: RBRAC (Mr. I. Krulac)
ATT\: DELNV1-L (Mr. M. Skeldon) Griffiss AFB, NY 13441
Fort Belvior, VA 22060
( OC i- ) Cor.%ander, Rome Air Development Center
Cor-mander ATTN: RADC/DCCT (Mr. P.Sierak)
Naval Ocean Syster. Center Criffiss AFB, NTY 13441
AT--: Dr. H. Weider (Code 922)
San Dieio, CA 42152

Lasertr on. lnL
8 Alfred Circle
Bedfcrd, %k 01730
ATTN: Dr. J. . s
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Tri-Tac Office
ATTN: TT-DA (Mr. C. Arnold)
Fort Monmouth, NJ 07703

Advisory Group on Electron Devices
ATTN: Secy, Working Group D(Lasers)
201 Varick Street

Commander New York, NY 10014
US Army Satellite Cormmunications Agency
Fort Monmouth, NJ 07703 Raytheon Company
ATTN: DRCPM-SC-3 Communications Systems Directorate

Equipment Division
Commander 528 Boston Post Road
US Army Avionics Research and Sudbury, M.A 01776
Development Activity ATTN: Mr. T. Kelly
AT=,: DAVAA-D
Fort Mor.nmouth, :;J 07703

ITT Electro-Ortical Products Div
7 35 Pantation Road
Roaroke, .'i 24019
ATT' : '.',r. R. Mclev~tt

-er eoal Cptronics Corp
3005 Hadley Road

H:-4>es Aircraft C '- Sout, lainfield, NJ 07080
Tucso- Cvstens E:,grg. Dept. A7TN: P.7.'. Hanki-
PC Box b.
Tucsc', AZ 65734 Motorola, Inc.
AT..,: Mr. D. Fox High Frequency and Optical Products DP'

5005 East McDowell Road
Phoenix, AZ 85008

ATTN: J.C. Herman

The Plessey Company, LTD
Allen Clark Research Center
Caswell, Towcester
Northants, England NNJP 6
ATTN: R. Davis



Naval Oapr Syste:t1 i65
Code 4 41 L 1
San Die;-n, CA 92152
Atn: !,t. F. Labduska

San D'~-,(.91132

Fa-iE GD 7r t~o Systems Div.
P. C. Bc:, 3 7 xiwv Cnrp1.

t'~i.z F L 329CI P.C. Fknx 2CF

A".&Ln, M'r. R. Hazel

492 R3xvez Fi-al

Attn: L--. 7. * SeP--cri:.

GM Products Corp. ctSacr?
Di'--iS C.:Elect ,r'nraq"tc Tl±ch Div

189 P Street Fcuuer. CC. SG3C3

(b.fense Lqstic - Aqeiicy

Da-ytcn, Oi 4s444

C.xnaM*3
ir For*n- Aionics L'Lrtr

Corn.ider Wriet.t-atrsr-'FB, CH 4545.3
Naval Avicic 1acilix--
Gode D831
Indiwiaplis, IN 46218

Attn: t-. . Kat



CDR, US AnITY Sicrna1s MtrfLx Lit
Attn: DEISW-crS

Arlington, XMA 22 212

MR, VS Aiy S-,nals :r:z

Ar~I~n'ton Hall
ArLington, VA 22212

0:w r ncer
LS Army !Dgis:ics tr
Attn: AC---
For-t Lee, VA

Cormarnaer
t~ r~~rzc~ 2~x-rr~ Cc.x.zz.-&

Attn:A?-W
Fort nroc, %-A 23651

Ctrnerr
US Tr.v Traini & : czrxine CLX.-n For- Z~ 770.3

Jbrt 'tnroe, IVA 2365 1
caran"'er

!ZSh Scie-tii & Tedh ----,o Fazilitv

L-to rt Nirjt,~ 0777C3
P.O.tBOXDE757-COM-D

Attn: D~-IPbm-taroo

.'~earh ~ance P~rk NC2779 Frt *.--ruth, NO 077C3
A.ttn-: DRSEL&C-SEI

CD,.S. Ary Pater Offer nayi
Atn: DRrA- cormwaer

esearch tianle arkNC 2709Fort ?kbrnut a, NJ 07703

DirecYorN 01

N.S.ArnyYatrialS~strm nalyis At-r
Attn DRXY-M C~nnde

__-ree Proin -mnM 21U P



Defense 71eahr-ica2. Infcriation Crenter Director
Attn: DrIC-MtA Naval kR--;vrcn L.iboratory
C.'reron Stat-ion (buildino 5) Attn: Ll-cy'! 26~27
Alexandria, VA 22314 Washinaton., I£C 20375

(1.2 Ooies)
Ouimrnd, (.n=n.)l & Coa-cit-Lo:- Div.

Director Demloaxnt CIen-ter
Natiamal Sec-.;riTI* ;en-.y MArine C-rps Developrpent FL Edvz Cr
Attn: TDL Quaitio, 15% 221.34
Fort George G. !ieacLe, MD) 20755

Nava~l 'hClwtmza.~sG -i
CQ)de -123, 7ec Library lecnric-al Libraz., Code 91.
DC Defense Cairn Enqrg Ctr 44C1 Massac-huietts A''*
1860 Wiehie Avenw Washingjton, DC 20390
I~eston, VA 2,2090

kxie Air Develloye-nt Ce-.'c-
Defense CommTat-Uons Aq-c. Attn: Coc,.rartsLbr.
Tlc~iical Library* Ceiter GrIffiss BN.Y. 13441
Cide 205 (P.A. Tc'lovi)
Washingt,, DC 20305 HQ -A -- K/.F.D. V ---- r-7vj

Washinatn'., :C 20310
of fice c! Nava! Rescarzh
Code 4 27 Director
Arlington, WA 22217 US5 Arm~ra i z~~c~l a"

~ ~gnec~n daSL-pport

M Sect-zcr CDR, C~
P.O. Box 398 Attn: D~tAV-t
Nom CA 91-163 P.O. Box 209

St. Louis, V 63166
MDR, MICOM
Fedstone Scientific Lfo Center Director
Attn: Cd.ef, Docaw~nt Section Joint Cto'v Of ficea(R-C
Fedstoie Asenal, AL 35809 Attn: I-Z '"thch Ebc- Qn)

Fort !brirt~i, N07,702

HQ Fort- I,-achu)ca Dir.,US Arrv Air .Mblt &'LAI.

Fort Huach.L~Ca, AL P5EI3 %NASA A'es Peiearc-h Ce-nter
MZffett 'idCA 94035

ammnder

A t n s~ -~ Sahit~ ra2w -.3310
Fort Fachuca, AZ8~~i

MSAOA T-est & L£vaI-~..a.cn Cc'r.t: w.:.-..~-I 20.'1.
Attn: 1zpM-
Fort hEachucz, AZ SHCi3 YrWQ:

A- ~nd- *7 2Z232?3
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